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(54) OPTOELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display a bright and high-quality picture 
by enhancing light resistance in an optoelectronic device such as liquid 
crystal device. 

SOLUTION: This optoelectronic device is provided with a pixel electrode 
(9a) and a TFT(thin film transistor) (30) which is connected to the pixel 
electrode and a scanning line (3a) which is connected to the TFT and a 
built-in light shielding films (300, 6a) which covers at least a channel 
region from the upper side, on a TFT array substrate (10). The scanning 
line extends in a direction intersecting the longitudinal direction of the 
channel region of the TFT and has a main body part which includes the 
gate electrode of the TFT which is overlapped on the channel region when 
it is seen as a plane and encirclement parts (3b) which are extended and 
provided so as to encircle the semiconductor layer of the TFT from the 
main line part of the scanning line at places where are separated by a 
prescribed distance in a direction along the scanning line from the channel 
region. Moreover, the scanning line has projecting parts projected to the 
substrate side. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor which has the semi-conductor layer prolonged in the shape of straight 
side in the 1st direction while connecting with the pixel electrode and this pixel electrode on the 
substrate and including a channel field, With the scanning line connected to this thin film transistor, it 
has the light-shielding film with a built-in wrap for said channel field from the bottom at least. Said 
scanning line While the gate electrode of said thin film transistor by which opposite arrangement was 
carried out through gate dielectric film to said channel field is included, see superficially and it has the 
main track section prolonged in said 1st direction and the 2nd crossing direction. The electro-optic 
device characterized by having the envelopment section installed so that said semi-conductor layer 
might be surrounded from said main track section in the part which saw superficially and separated only 
from predetermined distance in said 2nd direction from said channel field. 

[Claim 2] Said envelopment section is an electro-optic device according to claim 1 characterized by 
including the 2nd envelopment section which regards as the 1st envelopment section which sees 
superficially and surrounds the source field of said semi-conductor layer superficially, and surrounds the 
drain field of said semi-conductor layer. 

[Claim 3] It is the electro-optic device according to claim 1 or 2 which a part of source field of said 
semi-conductor layer and a part of drain field are made into the contact hole puncturing field, 
respectively, and is characterized by said envelopment section surrounding said semi-conductor layers 
including said contact hole puncturing field. 

[Claim 4] It is the electro-optic device according to claim 3 characterized by forming at least one side in 
the same width of face as the width of face of said channel field including said contact hole puncturing 
field among said source field and said drain field. 

[Claim 5] An electro-optic device given in any 1 term of claims 1-4 characterized by having a wrap 
bottom light-shielding film for said channel field further from the bottom at least on said substrate. 
[Claim 6] Said scanning line is an electro-optic device given in any 1 term of claims 1-4 characterized 
by having further the lobe projected to the perpendicular direction of said substrate from said main 
track section in the part which separated only from predetermined distance in said 2nd direction from 
said channel field. 

[Claim 7] Said scanning line is an electro-optic device according to claim 6 characterized by having 
further the lobe projected to the perpendicular direction of said substrate from said envelopment 
section. 

[Claim 8] It is the electro-optic device according to claim 6 or 7 which is further equipped with the wrap 
bottom light-shielding film for said channel field from the bottom at least on said substrate, and is 
characterized by said lobe touching the tip side at said bottom light-shielding film. 

[Claim 9] It is the electro-optic device according to claim 6 or 7 which is further equipped with the wrap 
bottom light-shielding film for said channel field from the bottom at least on said substrate, and is 
characterized by said lobe not touching said bottom light-shielding film. 

[Claim 10] It is an electro-optic device given in any 1 term of 5, 8, and 9 from claim 1 which sees 
superficially and is characterized by said top light-shielding film having a profile larger than said bottom 
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light-shielding film, and said bottom light-shielding film having a profile larger than said envelopment 
section. 

[Claim 11] The thin film transistor which has the semi-conductor layer prolonged in the shape of 
straight side in the 1st direction while connecting with the pixel electrode and this pixel electrode on the 
substrate and including a channel field, With the scanning line connected to this thin film transistor, it 
has the light-shielding film with a built-in wrap for said channel field from the bottom at least. Said 
scanning line While the gate electrode of said thin film transistor by which opposite arrangement was 
carried out through gate dielectric film to said channel field is included, see superficially and it has the 
main track section prolonged in said 1st direction and the 2nd crossing direction. The electro-optic 
device characterized by having the lobe caudad projected from said main track section in the part which 
saw superficially and separated only from predetermined distance in said 2nd direction from said channel 
field. 

[Claim 12] Said lobe is an electro-optic device according to claim 11 characterized by being formed in 
Mizouchi dug in the interlayer insulation film located in said scanning-line bottom. 

[Claim 13] It is the electro-optic device according to claim 11 or 12 which is further equipped with the 
wrap bottom light-shielding film for said channel field from the bottom at least on said substrate, and is 
characterized by said lobe touching the tip side at said bottom light-shielding film. 
[Claim 14] A bottom light-shielding film is an electro-optic device according to claim 13 characterized 
by being formed in the shape of [ which is prolonged along with said scanning line while consisting of 
electric conduction film ] a stripe. 

[Claim 15] A bottom light-shielding film is an electro-optic device according to claim 13 characterized 
by being formed in the shape of [ containing the part which intersects the part and this which are 
prolonged along with said scanning line while consisting of an insulator layer, and is prolonged ] a grid. 
[Claim 16] It is the electro-optic device according to claim 1 1 which is further equipped with the wrap 
bottom light-shielding film for said channel field from the bottom at least on said substrate, and is 
characterized by said lobe not touching said bottom light-shielding film. 

[Claim 17] Said scanning line is an electro-optic device given in any 1 term of claims 1-16 characterized 
by consisting of a layered product containing a light absorption layer and a protection-from-light layer. 
[Claim 18] It is the electro-optic device according to claim 17 characterized by for said light absorption 
layer consisting of conductive polish recon film, and said protection-from-light layer consisting of a 
metal membrane containing a conductive refractory metal. 

[Claim 19] The thin film transistor which has the semi-conductor layer prolonged in the shape of 
straight side in the 1st direction while connecting with the pixel electrode and this pixel electrode on the 
substrate and including a channel field, The scanning line prolonged in the 2nd direction which sees 
superficially and intersects said 1st direction while the gate electrode of said thin film transistor by 
which opposite arrangement was carried out through gate dielectric film to said channel field of the 
semi-conductor layer of this thin film transistor is included, The electro-optic device characterized by 
having the protection-from-light section installed from the part which saw superficially and separated 
only from predetermined distance in said 2nd direction from said channel field so that said semi- 
conductor layer might be surrounded. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
especially equipped with the thin film transistor for pixel switching (TFT is called suitably below Thin 
Film Transistor:) into the laminated structure on a substrate. 
[0002] 

[Background of the Invention] In the electro-optic device of a TFT active-matrix drive format, if 
incident light is irradiated by the channel field of TFT for pixel switching established in each pixel, optical 
leakage current will occur in excitation by light, and the property of TFT will change. It becomes 
important to shade the incident light to the channel field and its boundary region of TFT especially, in 
the case of the electro-optic device for the light valves of a projector, since the reinforcement of 
incident light is high, then, the light-shielding film which specifies the opening field of each pixel 
conventionally established in the opposite substrate — or it is constituted so that the starting channel 
field and its boundary region may be shaded with the data line which consists of metal membranes, such 
as aluminum (aluminum), while passing through a TFT top on a TFT array substrate. Furthermore, the 
light-shielding film which consists of a refractory metal may be prepared also in the location which 
counters the TFT bottom on a TFT array substrate. Thus, if a light-shielding film is prepared also in the 
TFT bottom, when the rear-face reflected light from a TFT array substrate side and two or more 
electro-optic devices are combined through prism etc. and it constitutes one optical system, it can 
prevent that return light, such as incident light which runs through prism etc., carries out incidence to 
TFT of the electro-optic device concerned from other electro-optic devices. 
[0003] 

[Problem(s) to be Solved by the Invention] However, according to the various protection-from-light 
techniques mentioned above, there are the following troubles. 

[0004] That is, according to the technique which forms a light-shielding film on an opposite substrate 
and a TFT array substrate first, the protection from light to the light which looked at in three dimension, 
for example, has estranged considerably through a liquid crystal layer, an electrode, an interlayer 
insulation film, etc., and carries out incidence aslant to between both is not enough between a light- 
shielding film and a channel field. In the small electro-optic device used especially as a light valve of a 
projector, incident light is the flux of light which extracted the light from the light source with the lens, 
and since it contains so that the component which carries out incidence aslant cannot be disregarded (it 
is the component which inclined about 15 degrees from 10 degrees from a direction perpendicular to a 
substrate about 10%), that the protection from light to the incident light of such slant is not enough 
poses a practice top problem. 

[0005] In addition, the light which reflects and returns once passing [ the light which invaded in the 
electro-optic device from the field without a light-shielding film, or ] an electro-optic device The top 
face of a light-shielding film and the inferior surface of tongue of the data line which were formed in the 
top face of a substrate, or the top face of a substrate After being reflected by (namely, the inside of the 
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side which faces a channel field), finally the multiple echo light in which the reflected light or this 
starting was further reflected by the top face of a substrate or the inside of a light-shielding film or the 
data line may arrive at the channel field of TFT. 

[0006] It takes for attaining highly-minute-izing of an electro-optic device, or detailed-ization of a pixel 
pitch in order to meet a general request called high-definition-izing of a display image in recent years 
especially. Furthermore, that a bright image should be displayed, it takes for raising the optical 
reinforcement of incident light, and according to the various conventional protection-from-light 
techniques mentioned above, it becomes more difficult to give sufficient protection from light, and there 
is a trouble that a flicker etc. will arise and the grace of a display image will fall by change of the 
transistor characteristics of TFT. 

[0007] In addition, in order to raise such lightfastness, it is thought that what is necessary is just to 
extend the formation field of a light-shielding film, but in having extended the formation field of a light- 
shielding film, the trouble that it becomes difficult fundamentally to raise the numerical aperture of each 
pixel arises in order to raise the brightness of a display image. Furthermore, in having extended the 
formation field of a light-shielding film recklessly, when taking the example by the internal reflection 
resulting from slanting light and multiple echo light occurring by existence of the light-shielding film of a 
TFT top which consists of a lower light-shielding film, the lower data line, etc. of TFT like ****, there is 
also a trouble with difficult solution of causing increase of such an internal reflection light or multiple 
echo light. 

[0008] This invention is made in view of an above-mentioned trouble, and it excels in lightfastness, and 
let it be a technical problem to offer the electro-optic device in which bright high-definition image 
display is possible. 
[0009] 

[Means for Solving the Problem] In order that the 1st electro-optic device of this invention may solve 
the above-mentioned technical problem, on a substrate A pixel electrode, The thin film transistor which 
has the semi-conductor layer prolonged in the shape of straight side in the 1st direction while 
connecting with this pixel electrode and including a channel field, With the scanning line connected to 
this thin film transistor, it has the light-shielding film with a built-in wrap for said channel field from the 
bottom at least. Said scanning line While the gate electrode of said thin film transistor by which opposite 
arrangement was carried out through gate dielectric film to said channel field is included, see 
superficially and it has the main track section prolonged in said 1st direction and the 2nd crossing 
direction. It has the envelopment section installed so that said semi-conductor layer might be 
surrounded from said main track section in the part which saw superficially and separated only from 
predetermined distance in said 2nd direction from said channel field. 

[0010] According to the 1st electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And a built-in light-shielding film is a wrap from a top about a channel 
field at least. Furthermore, the scanning line has the envelopment section installed so that a semi- 
conductor layer might be surrounded from the main track section in the part which saw superficially and 
separated only from predetermined distance in the 2nd direction from the channel field. Therefore, it can 
prevent partially at least that the light of slant, such as internal reflection light based on these and 
multiple echo light, carries out incidence at a channel field and a channel adjoining field among the 
scanning lines not only by the body section but by the light absorption or the light reflex containing a 
gate electrode especially by the envelopment section in the incident light which advances aslant to a 
substrate side and return light, and a list, under the present circumstances, the thing to shade by the 
envelopment section by which the distance between layers from a channel field or a channel adjoining 
field is arranged especially in a very small location (namely, location between layers from which only the 
thickness of gate dielectric film was generally separated) — and the protection from light concerned can 
be performed very effectively by shading also to the light which inclined in which direction by the 



envelopment section. 

[0011] Consequently, according to the 1st electro-optic device of this invention, it becomes possible to 
raise lightfastness, even if it is under a severe condition in which powerful incident light and return light 
carry out incidence, the switching control of the pixel electrode can be carried out good by the thin film 
transistor by which optical leakage current was reduced, and finally, a display of the bright image of high 
contrast is attained by this invention. 

[0012] In view of such technical effectiveness, it sets to this invention. In addition, saying "it sees 
superficially and a semi-conductor layer is surrounded" As long as it sees superficially, it sees 
superficially everything but the semantics which forms the envelopment section so that it may break off 
and extend around a semi-conductor layer and light from the channel field bottom is somewhat shaded 
in the perimeter of a semi-conductor layer (reflection or absorption) It is the large semantics included 
also when forming the envelopment section with which it is dotted in the shape of an island, or it forms 
the envelopment section in the perimeter of a semi-conductor layer intermittently with some way piece. 
[0013] In one mode of the 1st electro-optic device of this invention, said envelopment section contains 
the 2nd envelopment section which regards as the 1st envelopment section which sees superficially and 
surrounds the source field of said semi-conductor layer superficially, and surrounds the drain field of 
said semi-conductor layer. 

[0014] According to this mode, there is the main track section of the scanning line right above a channel 
field, protection from light by the 1st envelopment section is performed, and protection from light by the 
2nd envelopment section is performed by that drain field side at that source field side. Therefore, the 
comparatively extensive field centering on the channel field from a source field to [ through a channel 
field ] a drain field among semi-conductor layers can be covered with GURURI by the envelopment 
section. Consequently, the light (namely, slanting incident light, return light, internal reflection light, 
multiple echo light, etc.) which receives the substrate side, shifts and advances aslant from that 
direction can prevent partially carrying out incidence to a channel field and a channel adjoining field at 
least by the light absorption or the light reflex by the 1 st and 2nd envelopment section. 
[0015] In other modes of the 1st electro-optic device of this invention, a part of source field of said 
semi-conductor layer and a part of drain field are made into the contact hole puncturing field, 
respectively, and said envelopment section surrounds said semi-conductor layers including said contact 
hole puncturing field. 

[0016] According to this mode, the source field and drain field of a semi-conductor layer are 
connectable with junction wiring which results in the data line, a pixel electrode, storage capacitance, or 
them, or a junction layer through a contact hole. And the protection-from-light engine performance in 
the perimeter of a contact hole puncturing field may be raised by the envelopment section especially in 
this case. Therefore, even if the contact hole is prepared, reliable protection from light can be performed. 
[0017] In this mode, at least one side may be formed in the same width of face as the width of face of 
said channel field including said contact hole puncturing field among said source field and said drain field. 
[0018] Thus, if constituted, in the location which saw to these superficially and approached them 
comparatively, a flat-surface configuration can cover the source fields and drain fields of the same 
width of face as a channel field including a contact hole puncturing field with GURURI by the rectangular 
envelopment section. 

[0019] In other modes of the 1st electro-optic device of this invention, it has a wrap bottom light- 
shielding film for said channel field further from the bottom at least on said substrate. 
[0020] According to this mode, the configuration which pinches a channel adjoining field and a channel 
field between the envelopment sections of the scanning line and the body sections which function as a 
bottom light-shielding film with a comparatively small distance between layers and a light-shielding film 
is obtained. For this reason, the very high protection-from-light engine performance is obtained to the 
light of the slant which inclines in the direction of either. 

[0021] In other modes of the 1st electro-optic device of this invention, said scanning line has further 
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the lobe projected to the perpendicular direction of said substrate from said main track section in the 
part which separated only from predetermined distance in said 2nd direction from said channel field. 
[0022] According to this mode, since the lobe projected to the perpendicular direction of a substrate is 
included, the main track section becomes possible [ covering a channel field in three dimensions by the 
main track section containing a lobe ], and the protection-from-light engine performance is raised 
further. A wrap configuration is obtained in three dimensions from the bottom in a channel field by the 
main track section containing a lobe at the so-called top gate type with which especially the scanning 
line is located in the channel field bottom of case. 

[0023] In addition, predetermined distance may be the same as the predetermined distance concerning 
the envelopment section, and a lobe, and you may differ. 

[0024] In the mode which has this lobe, said scanning line may have further the lobe projected to the 
perpendicular direction of said substrate from said envelopment section. 

[0025] Thus, if constituted, the lobe of the main track section and the lobe of the envelopment section 
will enable it to cover a channel field in three dimensions, and the protection-fromHight engine 
performance will be raised further. A wrap configuration is obtained in three dimensions from the bottom 
in a channel field by the main track section and the envelopment section which contain a lobe, 
respectively at the so-called top gate type with which especially the scanning line is located in the 
channel field bottom of case. In addition, these lobes may be projected continuously and may be 
projected separately. 

[0026] It has the wrap bottom light-shielding film for said channel field further from the bottom at least 
on said substrate, and said lobe may consist of modes which have this lobe as in contact with that tip 
side at said bottom light-shielding film. 

[0027] Thus, if constituted, the configuration which pinches a channel adjoining field and a channel field 
between the envelopment sections of the scanning line and the body sections which function as a 
bottom light-shielding film with a comparatively small distance between layers and a light-shielding film 
will be obtained. And let space between the envelopment sections of a bottom light-shielding film and 
the scanning line and the body sections in which a channel adjoining field and a channel field exist be the 
space partially closed at least by the lobe. For this reason, the very high protection-from-light engine 
performance is obtained to the light of the slant which inclines in the direction of either. 
[0028] Or it has the wrap bottom light-shielding film for said channel field further from the bottom at 
least on said substrate, and said lobe may consist of modes which have this lobe as not in contact with 
said bottom light-shielding film. 

[0029] Thus, if constituted, the configuration which pinches a channel adjoining field and a channel field 
between the envelopment sections of the scanning line and the body sections which function as a 
bottom light-shielding film with a comparatively small distance between layers and a light-shielding film 
will be obtained. And let space between the envelopment sections of a bottom light-shielding film and 
the scanning line and the body sections in which a channel adjoining field and a channel field exist be the 
space partially closed by the lobe. For this reason, the very high protection-from-light engine 
performance is obtained to the light of the slant which inclines in the direction of either. 
[0030] In addition, in adopting the configuration in which a bottom light-shielding film and the scanning 
line are not contacted in this way, it can carry out the before-it-happens prevention of the bad 
influence (for example, bad influence to a thin film transistor) by potential fluctuation of a bottom light- 
shielding film, without being based on the conductivity of a bottom light-shielding film. 
[0031] In other modes of the 1st electro-optic device of this invention, see superficially, and said top 
light-shielding film has a profile larger than said bottom light-shielding film, and said bottom light- 
shielding film has a profile larger than said envelopment section. 

[0032] According to this mode, the component which a top light-shielding film escapes from the side of 
a top light-shielding film among the light which carried out incidence from the upper part since the 
profile was larger than the bottom light-shielding film, and is reflected on the top face of a bottom light- 



shielding film can be reduced. That is, the internal reflection light or multiple echo light which consists of 
incident light from the upper part can be reduced as much as possible. On the other hand, a bottom 
light-shielding film can reduce the component which a profile escapes from the side of a bottom light- 
shielding film among the light which carried out incidence from the lower part since it was large, and 
carries out incidence to the envelopment section rather than the envelopment section as much as 
possible. And about the component (namely, internal reflection light or multiple echo light which consists 
of return light) which escapes from the side of a bottom light-shielding film among the light which 
carried out incidence from the lower part, and is reflected on the inferior surface of tongue of a top 
light-shielding film, it can decrease by the envelopment section. Therefore, finally the protection-from- 
light engine performance is raised very much. 

[0033] In order that the 2nd electro-optic device of this invention may solve the above-mentioned 
technical problem, on a substrate A pixel electrode, The thin film transistor which has the semi- 
conductor layer prolonged in the shape of straight side in the 1st direction while connecting with this 
pixel electrode and including a channel field, With the scanning line connected to this thin film transistor, 
it has the light-shielding film with a built-in wrap for said channel field from the bottom at least. Said 
scanning line While the gate electrode of said thin film transistor by which opposite arrangement was 
carried out through gate dielectric film to said channel field is included, see superficially and it has the 
main track section prolonged in said 1 st direction and the 2nd crossing direction. It has the lobe caudad 
projected from said main track section in the part which saw superficially and separated only from 
predetermined distance in said 2nd direction from said channel field. 

[0034] According to the 2nd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And a built-in light-shielding film is a wrap from a top about a channel 
field at least. Furthermore, the scanning line has the lobe caudad projected from the main track section 
in the part which saw superficially and separated only from predetermined distance in said 2nd direction 
from the channel field. Therefore, it can prevent partially at least that the light of slant, such as internal 
reflection light based on these and multiple echo light, carries out incidence at a channel field and a 
channel adjoining field among the scanning lines not only by the body section but by the light absorption 
or the light reflex containing a gate electrode especially by the lobe in the incident light which advances 
aslant to a substrate side and return light, and a list. Under the present circumstances, since the 
channel field concerned and a channel adjoining field are shaded in three dimensions by the main track 
section and the lobe in the location which approached the channel field and the channel adjoining field 
especially, the protection from light concerned can be performed very effectively. 

[0035] Consequently, according to the 2nd electro-optic device of this invention, it becomes possible to 
raise lightfastness, even if it is under a severe condition in which powerful incident light and return light 
carry out incidence, the switching control of the pixel electrode can be carried out good by the thin film 
transistor by which optical leakage current was reduced, and finally, a display of the bright image of high 
contrast is attained by this invention. 

[0036] Said lobe is formed in Mizouchi dug in the interlayer insulation film located in said scanning-line 
bottom in one mode of the 2nd electro-optic device of this invention. 

[0037] If the scanning line is formed by carrying out the laminating of the electric conduction film after 
trenching the interlayer insulation film in the part in which a lobe should be prepared according to this 
mode, a lobe can be formed easily. 

[0038] It has the wrap bottom light-shielding film for said channel field further from the bottom at least 
on said substrate, and said lobe may consist of other modes of the 2nd electro-optic device of this 
invention as in contact with the tip side at said bottom light-shielding film. 

[0039] Thus, if constituted, the configuration which pinches a channel adjoining field and a channel field 
between the body sections of the scanning line which functions as a bottom light-shielding film with a 
comparatively small distance between layers and a light-shielding film will be obtained. And let space 
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between the bottom light-shielding films and the body sections of the scanning line in which a channel 
adjoining field and a channel field exist be the space partially closed at least by the lobe. For this reason, 
the very high protection-frorrHight engine performance is obtained to the light of the slant which 
inclines in the direction of either. 

[0040] In this mode, a bottom light-shielding film may be formed in the shape of [ which is prolonged 

along with said scanning line ] a stripe while consisting of electric conduction film. 

[0041] Thus, if constituted, a bottom light-shielding film can be used as redundancy wiring of the 

scanning line. Consequently, while becoming possible to attain low resistance-ization of the scanning 

line, even if the scanning line is disconnected partially, aggravation of equipment can be prevented 

effectively. 

[0042] Or in this mode, a bottom light-shielding film may be formed in the shape of [ containing the part 
which intersects the part and this which are prolonged along with said scanning line, and is prolonged ] a 
grid while consisting of an insulator layer. 

[0043] Thus, if constituted, since a bottom light-shielding film will consist of an insulator layer, the 
before-it-happens prevention of the bad influence (for example, bad influence to a thin film transistor) 
by potential fluctuation of a bottom light-shielding film can be carried out. And the protection-from-light 
engine performance is further raised about both of the direction which intersects the direction and the 
scanning line which met the scanning line by the grid-like bottom light-shielding film. 
[0044] It has the wrap bottom light-shielding film for said channel field further from the bottom at least 
on said substrate, and said lobe may consist of other modes of the 2nd electro-optic device of this 
invention as not in contact with said bottom light-shielding film. 

[0045] Thus, if constituted, the configuration which pinches a channel adjoining field and a channel field 
between the body sections of the scanning line which functions as a bottom light-shielding film with a 
comparatively small distance between layers and a light-shielding film will be obtained. And let space 
between the bottom light-shielding films and the body sections of the scanning line in which a channel 
adjoining field and a channel field exist be the space partially closed by the lobe. For this reason, the 
very high protection-from-light engine performance is obtained to the light of the slant which inclines in 
the direction of either. 

[0046] In addition, in adopting the configuration in which a bottom light-shielding film and the scanning 
line are not contacted in this way, it can carry out the before-it-happens prevention of the bad 
influence (for example, bad influence to a thin film transistor) by potential fluctuation of a bottom light- 
shielding film, without being based on the conductivity of a bottom light-shielding film. Under the present 
circumstances, the shape of the shape of a grid and a stripe has as a bottom light-shielding film. 
[0047] Said scanning line consists of a layered product containing a light absorption layer and a 
protection-from-light layer in other modes of the 1st or 2nd electro-optic device of this invention. 
[0048] According to this mode, the scanning line which consists of a layered product enables it to raise 
the protection-from-light engine performance by that main track section and lobe, without reducing 
most gate electrodes or functions of scanning-line original. 

[0049] Said light absorption layer may consist of conductive polish recon film, and said protection-from- 
light layer may consist of this mode so that it may consist of a metal membrane containing a conductive 
refractory metal. 

[0050] Thus, if constituted, a gate electrode can be operated good with the conductive polish recon film 
among the scanning lines which consist of a layered product. On the other hand, the scanning line can 
be operated good as wiring by the conductive polish recon film and a conductive conductive metal 
membrane among the scanning lines which consist of a layered product. And the protection-from-light 
engine performance is raised by the scanning line which becomes coincidence from a layered product. 
[0051] In order that the 3rd electro-optic device of this invention may solve the above-mentioned 
technical problem, on a substrate A pixel electrode, The thin film transistor which has the semi- 
conductor layer prolonged in the shape of straight side in the 1st direction while connecting with this 
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pixel electrode and including a channel field, The scanning line prolonged in the 2nd direction which sees 
superficially and intersects said 1st direction while the gate electrode of said thin film transistor by 
which opposite arrangement was carried out through gate dielectric film to said channel field of the 
semi-conductor layer of this thin film transistor is included, It has the protection-from-light section 
installed from the part which saw superficially and separated only from predetermined distance in said 
2nd direction from said channel field so that said semi-conductor layer might be surrounded. 
[0052] According to the 3rd electro-optic device of this invention, the drive by the active-matrix drive 
method can be performed by carrying out switching control by the thin film transistor by which the pixel 
electrode was connected to this. And since it has the protection-from-light section installed from the 
part which saw superficially and separated only from predetermined distance in the 2nd direction from 
the channel field so that a semi-conductor layer might be surrounded The light of slant, such as internal 
reflection light based on these and multiple echo light, can prevent partially carrying out incidence to a 
channel field and a channel adjoining field at least by the light absorption or the light reflex especially by 
the protection-from-light section in the incident light which advances aslant to a substrate side and 
return light, and a list. Under the present circumstances, the protection from light concerned can be 
performed very effectively by shading also to the light which is shading by the protection-from-light 
section by which the distance between layers from a channel field or a channel adjoining field is 
arranged especially in a very small location, and inclined in which direction by the protection-from-light 
section. 

[0053] Consequently, according to the 3rd electro-optic device of this invention, it becomes possible to 
raise lightfastness, even if it is under a severe condition in which powerful incident light and return light 
carry out incidence, the switching control of the pixel electrode can be carried out good by the thin film 
transistor by which optical leakage current was reduced, and finally, a display of the bright image of high 
contrast is attained by this invention. 

[0054] In addition, in this invention, the 3rd electro-optic device which mentioned above further the 
various modes of the 1st electro-optic device mentioned above and the various modes of the 2nd 
electro-optic device mentioned above may be combined with arbitration. 

[0055] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0056] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. The following operation gestalten apply the electro-optic device of this invention to liquid 
crystal equipment. 

[0057] (The 1st operation gestalt) The configuration in the pixel section of the electro-optic device in 
the 1st operation gestalt of this invention is first explained with reference to drawing 3 from drawing 1 . 
Drawing 1 is equal circuits, such as various components in two or more pixels formed in the shape of 
[ which constitutes the image display field of an electro-optic device ] a matrix, and wiring. Drawing 2 is 
a top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional 
view of drawing 2 . In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 3 . 

[0058] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals S1, S2, — , Sn written in data-line 6a may be supplied to line sequential, and 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
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predetermined timing so that the scan signals G1 t G2 f — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals SI, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals S1, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes formed in the opposite substrate mentioned later. When the orientation and order of 
molecular association change with the voltage levels impressed, liquid crystal modulates light and 
enables a gradation display. The transmission to incident light decreases according to the electrical 
potential difference impressed in the unit of each pixel when it was in no MARI White mode, if it is in 
NOMA reeve rack mode, the transmission to incident light will be increased according to the electrical 
potential difference impressed in the unit of each pixel, and light with the contrast according to a picture 
signal will carry out outgoing radiation from an electro-optic device as a whole. Here, in order to prevent 
the held picture signal leaking, storage capacitance 70 is added to the liquid crystal capacity and 
juxtaposition which are formed between pixel electrode 9a and a counterelectrode. 
[0059] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a and scanning-line 3a are prepared respectively along the boundary of pixel electrode 9a 
in every direction. 

[0060] Moreover, scanning-line 3a is arranged so that channel field 1a' shown in the slash field of a Fig. 
Nakamigi riser among semi-conductor layer 1a may be countered, and scanning-line 3a functions as a 
gate electrode. 

[0061] With this operation gestalt, envelopment section 3b is installed in the each source [ of TFT30 ], 
and drain side (every in drawing 2 under TFT) (every in drawing 2 on TFT30), respectively so that 
especially scanning-line 3a may surround with GURURI the perimeter of semi-conductor layer 1a which 
contains the channel field 1a' concerned from the main track section prolonged in the shape of a 
straight line in right and left among drawing. That is, with this operation gestalt, a part of scanning-line 
3a is installed as envelopment section 3b. The configuration and the operation effectiveness of this 
envelopment section 3b are behind explained in full detail with reference to drawing 6 from drawing 4 . 
[0062] Thus, TFT30 for pixel switching by which opposite arrangement of the main track section of 
scanning-line 3a was carried out as a gate electrode is formed in the crossing part of scanning-line 3a 
and data-line 6a at channel field 1a', respectively. 

[0063] As shown in drawing 2 and drawing 3 , storage capacitance 70 is formed by carrying out opposite 
arrangement of the junction layer 71 as a pixel potential side capacity electrode connected to high 
concentration drain field 1e of TFT30, and pixel electrode 9a, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0064] The capacity line 300 functions also as a fixed potential side capacity electrode while it consists 
of a conductive light-shielding film containing a metal or an alloy and constitutes an example of a top 
light-shielding film (built-in light-shielding film). The capacity line 300 consists of the metal simple 
substance containing at least one of refractory metals, such as Ti (titanium), Cr (chromium), W 
(tungsten), Ta (tantalum), Mo (molybdenum), and Pb (lead), an alloy, metal silicide, a polysilicon side, a 
thing that carried out the laminating of these. However, the capacity line 300 may have the multilayer 
structure to which the laminating of the 1st film which consists of conductive polish recon film etc., and 
the 2nd film which consists of metal silicide film containing a refractory metal etc. was carried out. 
[0065] The junction layer 71 consists of conductive polish recon film, and functions as a pixel potential 
side capacity electrode. The junction layer 71 has a function as a light absorption layer arranged 
between the capacity line 300 as a top light-shielding film besides the function as a pixel potential side 
capacity electrode, and TFT30, and has further the function which carries out trunk connection of pixel 
electrode 9a and the high concentration drain field 1e of TFT30. However, the junction layer 71 as well 
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as the capacity line 300 may consist of the monolayer film or multilayers containing a metal or an alloy. 
[0066] The capacity line 300 was seen superficially, and is extended in the shape of a stripe along with 
scanning-line 3a, and the part which laps with TFT30 has projected it under drawing 2 Nakagami. And it 
sees superficially to the TFT30 up side on the TFT array substrate 10, the grid-like top light-shielding 
film (built-in light-shielding film) is constituted, and by data-line 6a prolonged, respectively and the 
capacity line 300 prolonged in the longitudinal direction in drawing 2 , respectively carrying out a phase 
crossover, and forming it in the lengthwise direction in drawing 2 has prescribed the opening field which 
is each pixel. 

[0067] As shown in drawing 2 and drawing 3 , bottom light-shielding film 1 1a is prepared in the TFT30 
bottom on the TFT array substrate 10 in the shape of a grid. 

[0068] Bottom light-shielding film 11a consists of the metal simple substance containing at least one of 
refractory metals, such as Ti, Cr, W, Ta, Mo, and Pb, an alloy, metal silicide, a polysilicon side, a thing 
that carried out the laminating of these like the above-mentioned like the capacity line 300 which 
constitutes an example of a top light-shielding film. 

[0069] Moreover, in drawing 3 , the dielectric film 75 arranged between the junction layer 71 as a 
capacity electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin 
HTO (High Temperature Oxide) film of about 5-200nm of thickness, and LTO (Low Temperature Oxide) 
film, or a silicon nitride film. As long as membranous dependability is fully acquired from a viewpoint 
which increases storage capacitance 70, a dielectric film 75 is so good that it is thin. 
[0070] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a negative supply 
supplied to the below-mentioned data-line drive circuit which controls the sampling circuit which 
supplies the below-mentioned scanning-line drive circuit and below-mentioned picture signal for 
supplying the scan signal for driving TFT30 to scanning-line 3a as a starting constant source of 
potential to data-line 6a is sufficient, and the constant potential supplied to the counterelectrode 21 of 
the opposite substrate 20 is also available. Furthermore, in order to avoid that the potential fluctuation 
does a bad influence to TFT30 also about bottom light-shielding film 11a, it is good to install in the 
perimeter from an image display field, and to connect with the constant source of potential like the 
capacity line 300. 

[0071] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
conductor layer 1a through contact holes 83 and 85 by relaying the junction layer 71. namely, — this 
operation gestalt — the junction layer 71 — the function as a pixel potential side capacity electrode of 
storage capacitance 70, and the function as a light absorption layer — in addition, the function which 
carries out trunk connection of the pixel electrode 9a to TFT30 is achieved. Thus, if the junction layer 
71 is used, even if the distance between layers is long to about 2000nm, between both is comparatively 
connectable good in two or more in-series contact holes of a minor diameter, avoiding the technical 
difficulty which connects between both in one contact hole, it becomes possible [ raising a pixel 
numerical aperture ], etching at the time of contact hole puncturing runs, and it is useful also to 
prevention. 

[0072] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0073] As shown in drawing 3 , pixel electrode 9a is prepared in the TFT array substrate 10, and the 
orientation film 1 6 with which predetermined orientation processing of rubbing processing etc. was 
performed is formed in the bottom. Pixel electrode 9a consists of transparent conductive film, such as 
for example, ITO (Indium Tin Oxide) film. Moreover, the orientation film 16 consists of organic film, such 
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as for example, polyimide film. 

[0074] On the other hand, it crosses to the opposite substrate 20 all over the, the counterelectrode 21 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing 
processing etc. was performed is formed in the bottom. A counterelectrode 21 consists of transparent 
conductive film, such as for example, ITO film. Moreover, the orientation film 22 consists of organic film, 
such as polyimide film. 

[0075] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a stripe 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite 
substrate 20 side invades into channel field 1a\ low concentration source field 1b, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a top light-shielding film from taking such a configuration like the 
above-mentioned, furthermore, the field where incident light is irradiated to the light-shielding film on 
such an opposite substrate 20 at least — high — it serves to prevent the temperature rise of an 
electro-optic device by forming by the film [ **** ]. In addition, in this way, the light-shielding film on 
the opposite substrate 20 is formed so that it may be located inside the protection-frorrHight layer 
which sees superficially preferably and consists of a capacity line 300 and data-line 6a. Thereby, the 
effectiveness of such protection from light and temperature rise prevention is acquired by the light- 
shielding film on the opposite substrate 20, without lowering the numerical aperture of each pixel. 
[0076] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 1 6 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0077] Furthermore, the substrate insulator layer 12 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 1 2 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
besides the function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0078] In drawing 3 TFT30 for pixel switching It has LDD (Lightly Doped Drain) structure. Channel field 
1a' of semi-conductor layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field 1b and low concentration drain field 1c of the insulator layer 2 containing the gate dielectric film 
with which scanning-line 3a and semi-conductor layer 1a are insulated, and semi-conductor layer 1a, 
and semi-conductor layer 1a is equipped with high concentration drain field 1e. 

[0079] On scanning-line 3a, the 1st interlayer insulation film 41 with which the contact hole 83 which 
leads to the contact hole 81 and high concentration drain field 1e which lead to 1d of high concentration 
source fields was punctured respectively is formed. 

[0080] On the 1st interlayer insulation film 41, the junction layer 71 and the capacity line 300 are formed, 
and the 2nd interlayer insulation film 42 with which the contact hole 81 and contact hole 85 which lead 
to 1d of high concentration source fields and the junction layer 71, respectively were punctured / 
respectively is formed on these. 

[0081] In addition, with this operation gestalt, activation of the ion poured into the polish recon film 
which constitutes semi-conductor layer 1a and scanning-line 3a may be attained by performing 1000- 
degree C baking to the 1st interlayer insulation film 41. On the other hand, you may make it aim at 
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relaxation of the stress produced near the interface of the capacity line 300 by not performing such 
baking to the 2nd interlayer insulation film 42. 

[0082] Data-line 6a is formed on the 2nd interlayer insulation film 42, and the 3rd interlayer insulation 
film 43 with which the contact hole 85 which leads to the junction layer 71 was formed is formed on 
these. Pixel electrode 9a is prepared in the top face of the 3rd interlayer insulation film 43 constituted in 
this way. 

[0083] Especially with this operation gestalt, it is easing that a level difference arises to the field in 
alignment with data-line 6a and scanning-line 3a in the substrate side (namely, front face of the 3rd 
interlayer insulation film 43) of pixel electrode 9a by carrying out flattening processing of the front face 
of the 3rd interlayer insulation film 43 by carrying out the laminating of the conductive layer of many 
predetermined patterns, as shown in drawing 3 . for example, the thing to grind by CMP (Chemical 
Mechanical Polishing) processing etc. — or it is easing by forming in Taira and others using organic 
[ SOG ] (Spin On Glass). Thus, a poor image, such as poor orientation of the liquid crystal which finally 
originated in the level difference, can be reduced by easing the level difference between the field where 
wiring, a component, etc. exist, and the field not existing. However, it replaces with the 3rd interlayer 
insulation film 43 in this way performing flattening processing, or in addition, at least one of the TFT 
array substrate 10, the substrate insulator layer 12, the 1st interlayer insulation film 41, and the 2nd 
interlayer insulation films 42 may be trenched, and flattening processing may be performed by embedding 
wiring and the TFT30 grade of data-line 6a etc. 

[0084] Next, the configuration and the operation effectiveness of envelopment section 3b of scanning- 
line 3a in the operation gestalt of the electro-optic device mentioned above with reference to drawing 6 
from drawing 4 are explained in full detail. It is the top view which drawing 4 extracts the scanning-line 
3a part which contains envelopment section 3b among drawing 2 here with semi-conductor layer 1a (a 
drawing middle point line shows), and is shown in it, drawing 5 is the C-C sectional view of drawing 4 , 
and drawing 6 is the D-D' sectional view of drawing 4 . In addition, in order to make each class and each 
part material into the magnitude of extent which can be recognized on a drawing, scales are made to 
have differed for each class or every each part material in drawing 5 and drawing 6 . 
[0085] As shown in drawing 6 from drawing 4 , with the 1st operation gestalt, envelopment section 3b is 
installed so that the whole semi-conductor layer 1a which includes a contact hole puncturing field 
(namely, field where contact holes 83 and 81 were punctured, respectively) etc. in a channel field 1a list 
may be surrounded from the main track section of scanning-line 3a in the part which saw superficially 
and separated only from predetermined distance along with scanning-line 3a from channel field 1a\ 
[0086] Furthermore, as shown in drawing 5 and drawing 6 , the capacity line 300 and data-line 6a are 
built by the semi-conductor layer 1a bottom as a top light-shielding film like the above-mentioned, and 
bottom light-shielding film 1 1a is built by the channel field 1a' bottom. 

[0087] Therefore, since the configuration which pinches semi-conductor layer 1a between bottom light- 
shielding film 1 1a with a comparatively small distance between layers and a top light-shielding film is 
obtained, to a light perpendicular to a substrate side, the fundamental very high protection-from-light 
engine performance is obtained. And incident light and return light which advance aslant to a substrate 
side as especially shown in drawing 6 R> 6, Also when the light L1 of slant, such as internal reflection 
light based on these and multiple echo light, occurs in a list, the part is the preceding paragraph story 
which reaches semi-conductor layer 1a, and attenuation of it is attained even at the light L2 of low light 
reinforcement by light absorption or a light reflex not only the main track section of scanning-line 3a but 
according to envelopment section 3b especially, under the present circumstances, the thing to shade by 
envelopment section 3b by which the distance between layers from semi-conductor layer 1a is arranged 
in a very small location — and the protection from light concerned can be performed very effectively by 
shading also to the light L1 which inclined in which direction by envelopment section 3b. 
[0088] Since semi-conductor layer 1a including the contact hole puncturing field where contact holes 81 
and 83 were punctured especially with the 1st operation gestalt is surrounded, generally light may raise 
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the protection-from-light engine performance in leakage, the cone contact hole 81, and the 83 
neighborhoods. And since semi-conductor layer 1a is formed in the same width of face as the width of 
face of channel field 1a including the contact hole puncturing field, in the location which saw superficially 
and approached semi-conductor layer 1a comparatively, a flat-surface configuration can cover the 
perimeter of semi-conductor layer 1a by rectangular envelopment section 3b. 

[0089] With a **** 1 operation gestalt, since various light-shielding films are performing protection from 
light to TFT30 from the upper and lower sides as shown in drawing 2 and drawing 3 , it is thought here 
that there is no need of preparing envelopment section 3b in scanning-line 3a. However, incident light 
contains the slanting light which carries out incidence from across to a substrate 10. For example, the 
incident angle contains the component from which even ten - about 15 degrees shift [ perpendicular ] 
about 10%. Furthermore, generally return light contains the slanting light to which the include angle was 
attached more. For this reason, it is reflected on the top face of a substrate 10, the top face of bottom 
light-shielding film 1 1a, etc., or slanting light is reflected on the inferior surface of tongue of a top light- 
shielding film etc., these are further reflected by other interfaces in the electro-optic device concerned, 
and internal reflection light and multiple echo light are generated. Therefore, it can be said that the 
effectiveness of protection from light by envelopment section 3b which shades by the side of semi- 
conductor layer 1a like this operation gestalt is large since the light L1 (refer to drawing 6 ) of the slant 
which advances through the clearance between both even if it has various light-shielding films up and 
down of TFT30 may exist. 

[0090] In the configuration temporarily shown in drawing 6 , if envelopment section 3b did not exist, 
since it is reflected by the inside of storage capacitance 70 and the slanting light L1 reaches semi- 
conductor layer 1a, generating of optical leakage current will become remarkable. 

[0091] As explained with reference to drawing 6 from drawing 4 above, according to the electro-optic 
device of this operation gestalt, by preparing envelopment section 3b, even if it is under a severe 
condition in which lightfastness is raised and powerful incident light and return light carry out incidence, 
the switching control of the pixel electrode 9a can be carried out good by TFT30 by which optical 
leakage current was reduced, and, finally, the bright image of high contrast can be displayed. 
[0092] In addition, the additional process is unnecessary in order that it may form envelopment section 
3b from the same film as scanning-line 3a with this operation gestalt, since envelopment section 3b 
becomes in one. 

[0093] In addition, with this operation gestalt explained above, although envelopment section 3b is 
formed in both by the side of the source and a drain to each channel field 1a', even if it forms only in 
one of the two, a certain amount of similar effectiveness is acquired. For example, what is necessary is 
to prepare only one of the two envelopment section 3b, without adding unreasonableness to a layout, 
when it is difficult to form envelopment section 3b in both by the side of the source and a drain in view 
of arrangement of wiring in the perimeter of semi-conductor layer 1a, a component, etc. 
[0094] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
low-concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a, and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the leakage 
current of a joint with a channel, the source, and a drain field can be prevented, and the current at the 
time of OFF can be reduced. 

[0095] (The 2nd operation gestalt) Next, the electro-optic device in the 2nd operation gestalt of this 
invention is explained with reference to drawing 10 from drawing 7 . Equal circuits, such as various 
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components in the 2nd operation gestalt and wiring, are the same as that of the case of the 1 st 
operation gestalt shown in drawing 1 , and are the same as that of the case of the 1st operation gestalt 
shown in drawing 2 also about the flat-surface configuration of two or more pixel groups. Drawing 7 is 
the A-A' sectional view of drawing 2 in the 2nd operation gestalt, and drawing 8 is the top view 
extracting and showing the scanning-line 3a part containing envelopment section 3b' with semi- 
conductor layer 1a (a drawing middle point line shows) and slot 12cv (the slash in drawing shows). 
Drawing 9 is the C-C sectional view of drawing 8 , and drawing 10 is the D-D' sectional view of drawing 
8 . In addition, in order to make each class and each part material into the magnitude of extent which 
can be recognized on a drawing, scales are made to have differed for each class or every each part 
material in drawing 7 , drawing 9 f and drawing 10 . 

[0096] As shown in drawing 10 from drawing 7 , along with data-line 6a, slot 12cv is dug in both the 
sides of semi-conductor layer 1a by the substrate insulator layer 12, and lobe 3c projected toward the 
substrate from the main track section [ of scanning-line 3a ] and envelopment section 3b' bottom is 
prepared in slot 12cv at it. That is, with this operation gestalt, a part of scanning-line 3a is installed as 
lobe 3c. About other configurations, it is the same as that of the case of the 1st operation gestalt 
mentioned above. 

[0097] Therefore, according to the 2nd operation gestalt, since lobe 3c projected toward the substrate 
10 is included, the main track section of scanning-line 3a and lobe 3c become possible [ adding channel 
field 1a' and its adjoining field to envelopment section 3a, and covering them in three dimensions by lobe 
3c ], and the protection-from-light engine performance is raised further. 

[0098] As shown in drawing 9 , also when the light L3 of slant, such as internal reflection light based on 
these and multiple echo light, more specifically occurs in the incident light which advances aslant to a 
substrate side and return light, and a list, the part is the preceding paragraph story which reaches semi- 
conductor layer 1a, and attenuation of it is attained even at the light L4 of low light reinforcement by 
the light absorption or the light reflex especially by lobe 3c. As shown in drawing 10 , also when similarly 
the slanting light L5 occurs, the part is the preceding paragraph story which reaches semi-conductor 
layer 1a, and attenuation of it is attained even at optical L6 of low light reinforcement by the light 
absorption or the light reflex especially by lobe 3c. Under the present circumstances, the protection 
from light concerned can be performed very effectively by shading by envelopment section 3b' and lobe 
3c by which the distance between layers from semi-conductor layer 1a is arranged in a very small 
location. 

[0099] Moreover, if scanning-line 3a and its envelopment section 3b' are formed by carrying out the 
laminating of the polish recon film etc. after digging slot 12cv in the substrate insulator layer 12 in the 
part in which lobe 3c should be prepared according to the 2nd operation gestalt, lobe 3c can be formed 
easily. 

[0100] In addition, with the 2nd operation gestalt, bottom light-shielding film 1 1a does not reach, and 
lobe 3c does not touch bottom light-shielding film 1 1 a. For this reason, even if bottom light-shielding 
film 1 1a is the electric conduction film, that potential fluctuation can carry out before-it-happens 
prevention of the bad influence which it has on scanning-line 3a. 

[0101] In addition to envelopment section 3b', lobe 3c is prepared to scanning-line 3a, but envelopment 
section 3b' may be deleted, and scanning-line 3a may consist of 2nd operation gestalten explained 
above so that it may consist only of the main track section prolonged in the shape of a straight line, and 
its lobe. Thus, if a lobe compares only a part without the envelopment section with the case where it is 
the scanning line not existing although the protection-from-light engine performance falls when 
constituted, as for the protection-from-light engine performance, only the part in which the main track 
section of scanning-line 3a has a lobe will be improved. 

[0102] In addition, in the 2nd operation gestalt, slot 12cv may be dug along with all of envelopment 
section 3b', and lobe 3c may be formed over all of envelopment section 3b'. 

[0103] Moreover, in the 2nd operation gestalt, although it is prepared so that envelopment section 3b' 
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may project on the substrate insulator layer 12, you may form in the protrusion only below the front 
face of the substrate insulator layer 12, without the ability projecting on the substrate insulator layer 12. 
This can be easily formed, if the resist is formed in envelopment section 3b' with the photo mask at the 
time of forming scanning-line 3a. In addition, this configuration is employable as all the operation 
gestalten of this invention. 

[0104] (The 3rd operation gestalt) Next, the electro-optic device in the 3rd operation gestalt of this 
invention is explained with reference to drawing 1 1 . Drawing 1 1 is the sectional view of the 3rd 
operation gestalt in the part corresponding to the C-C cross section of drawing 8 . 
[0105] The point that the 3rd operation gestalt has the deep depth of slot 12cv' dug in the substrate 
insulator layer 12, and the tip of lobe 3c' of scanning-line 3a touches bottom light-shielding film 1 1a, 
Bottom light-shielding film 11a' is divided by every scanning-line 3a, for example, unlike the 2nd 
operation gestalt mentioned above, the point that two or more stripe-like bottom light-shielding film 11a 
in alignment with scanning-line 3a is prepared is the same as that of the case of the 2nd operation 
gestalt about other configurations. 

[0106] Therefore, according to the 3rd operation gestalt, space between the body sections of scanning- 
line 3a which functions as bottom light-shielding film 11a' with a comparatively small distance between 
layers and a light-shielding film is made into the space partially closed at least by lobe 3c', and the 
configuration by which semi-conductor layer 1a has been arranged in this space is obtained. For this 
reason, the very high protection-from-light engine performance is obtained to the light of the slant 
which inclines in the direction of either. 

[0107] In addition, with the 3rd operation gestalt, since it consists of electric conduction film, bottom 
light-shielding film 1 1a can be used as redundancy wiring of scanning-line 3a. However, it is also 
possible to constitute bottom light-shielding film 1 1a from an insulator layer. 

[0108] (The 4th operation gestalt) Next, the electro-optic device in the 4th operation gestalt of this 
invention is explained with reference to drawing 1 2 . Drawing 12 is the sectional view of the 4th 
operation gestalt in the part corresponding to the C-C cross section of drawing 8 . 
[0109] Unlike the 3rd operation gestalt mentioned above, the point of the 4th operation gestalt that 
scanning-line 3a consists of multilayers is the same as that of the case of the 3rd operation gestalt 
about other configurations. More specifically, it comes to carry out the laminating of the conductive 
polish recon film 31 on which scanning-line 3a functions also as a light absorption layer, and the light- 
shielding film 32 which consists of a conductive metal membrane containing a refractory metal to this 
order. For this reason, the light L7 of the slant from a top is reflected or absorbed by the light-shielding 
film 32. And especially the light L8 of the slant from the bottom is partially absorbed at least with the 
polish recon film 31. 

[01 10] Therefore, according to the 4th operation gestalt, scanning-line 3a which consists of a layered 
product enables it to raise the protection-from-light engine performance by lobe 3c' and envelopment 
section 3b, without reducing most gate electrodes or functions of scanning-line original. In addition, also 
in the 4th operation gestalt, since it consists of electric conduction film, bottom light-shielding film 1 1a 
can be used as redundancy wiring of scanning-line 3a. However, it is also possible to constitute bottom 
light-shielding film 1 1a from an insulator layer. Moreover, it is good also considering scanning-line 3a as 
metal wiring. 

[0111] (The 5th operation gestalt) Next, the electro-optic device in the 5th operation gestalt of this 
invention is explained with reference to drawing 1 3 . Drawing 13 is the sectional view of the 4th 
operation gestalt in the part corresponding to the C-C cross section of drawing 8 . 
[0112] Unlike the 3rd operation gestalt mentioned above, the point of the 5th operation gestalt that 
scanning-line 3a consists of multilayers is the same as that of the case of the 3rd operation gestalt 
about other configurations. More specifically, it comes to carry out the laminating of the light-shielding 
film 33 which consists of a conductive metal membrane on which scanning-line 3a may function as a 
gate electrode, and the conductive polish recon film 34 which functions also as a light absorption layer 
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to this order. For this reason, especially the light 9 of the slant from a top is partially absorbed at least 
with the polish recon film 34. And the light 10 of the slant from the bottom is reflected or absorbed by 
the light-shielding film 33. 

[0113] Therefore, according to the 5th operation gestalt, scanning-line 3a which consists of a layered 
product enables it to raise the protection-frorrHight engine performance by lobe 3c' and envelopment 
section 3b, without reducing most gate electrodes or functions of scanning-line original. In addition, also 
in the 5th operation gestalt, since it consists of electric conduction film, bottom light-shielding film 1 1a 
can be used as redundancy wiring of scanning-line 3a. However, it is also possible to constitute bottom 
light-shielding film 11a from an insulator layer. 

[01 14] In addition, also in the 1st to 3rd operation gestalt mentioned above, scanning-line 3a which 
consists of monolayer film may consist of conductive metal membranes which may function as a gate 
electrode. 

[0115] (Deformation gestalt) Next, the deformation gestalt of this invention is explained with reference 
to drawing 14 . It is the top view which drawing 14 (a), (b), (c), (d), (e), and (f) extract the scanning-line 
3a part containing envelopment section 3b in a deformation gestalt here with semi-conductor layer 1a (a 
drawing middle point line shows), respectively, and is shown. 

[01 16] In a deformation gestalt, as shown in drawing 14 (a), (b), (c), and (d), respectively, 1 or two or 
more parts are missing, and envelopment section 3b is seen superficially and is not surrounding semi- 
conductor layer 1a completely. About other configurations, it is the same as that of either of the various 
operation gestalten mentioned above. Thus, if envelopment section 3b is missing, the protection-from- 
light engine performance will fall, but if envelopment section 3b compares with the electro-optic device 
which does not exist at all, as for the protection-from-light engine performance, only the part in which 
envelopment section 3b exists is improved. 

[01 17] Moreover, like the modification shown in drawing 14 (e), it may replace with the contact holes 81 
and 83 narrower than the width of face of semi-conductor layer 1a of drawing 14 (d), and the contact 
holes 181 and 183 larger than width of face may be punctured to semi-conductor layer 1a. That is, 
semi-conductor layer 1a concerned and data-line 6a, and the junction layer 71 are connectable with the 
contact holes [ in this way ] 181 and 183 broader than semi-conductor layer 1a. According to this 
configuration, although contact resistance of contact holes 181 and 183 becomes to some extent large, 
since a drive current is somewhat satisfactory at least compared with the transistor for a drive, a pixel 
transistor does not become especially a problem. Furthermore, you may make it form the broad sections 
281 and 283 in semi-conductor layer 1a like the deformation gestalt shown in drawing 14 (f) in the field 
to which such big contact holes 181 and 183 are punctured, respectively. Moreover, also in drawing 14 
(e) and (f), you may make it the configuration surrounding a perimeter. Moreover, you may make it the 
configuration which cuts the part. Slot 12cv may be formed similarly. 

[01 18] In addition, in the 1st to 2nd [ which was explained above ] operation gestalt, as shown in drawing 
15 (a), the top light-shielding film of the shape of a grid which sees superficially and consists of data- 
line 6a and a capacity line 300 has a profile larger than grid-like bottom light-shielding film 11a, and 
bottom light-shielding film 1 1a has a thing more desirable than envelopment section 3b with a large 
profile, or — the above — having explained — the — three — from — the — five — operation — a 
gestalt — setting — drawing 15 — ( — b — ) — being shown — as — superficial — seeing — the data 
line — six — a — and — capacity — a line — 300 — from — becoming — a grid — ** — a top — a 
light-shielding film — the scanning line — meeting — dividing — having had — a stripe — ** — the 
bottom — a light-shielding film — 11 — a — " — a profile — large — and bottom light-shielding film 
1 1a" — envelopment section 3b — a thing with a large profile — being desirable . Thus, if constituted, 
the component which escapes from the side of a top light-shielding film among the light which carried 
out incidence from the upper part, and is reflected on the top face of bottom light-shielding film 1 1 a or 
1 1a" can be reduced, and the internal reflection light or multiple echo light which consists of incident 
light from the upper part can be reduced as much as possible, on the other hand — the bottom — a 
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light-shielding film — 11 — a — or — 11 — a — — envelopment — the section — three — b — a 
profile — being large — since — a lower part — from — incidence — having carried out — light — 
inside — the bottom — a light-shielding film — 11 — a — or — 11 — a — " — the side — escaping - 
- envelopment — the section — three — b — incidence — carrying out — a component — as much 
as possible — it can decrease . And about the component (namely, internal reflection light or multiple 
echo light which consists of return light) which escapes from the side of bottom light-shielding film 1 1a 
or 1 1a" among the light put ON from the lower part, and is reflected on the inferior surface of tongue of 
a top light-shielding film, it can decrease by envelopment section 3b. 

[0119] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
each operation gestalt constituted as mentioned above is explained with reference to drawing 16 and 
drawing 1 7 . In addition, drawing 1 6 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1717 is a H-H' sectional view 
of drawing 16 . 

[0120] In drawing 1 6 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
light-shielding film 53 as a frame which specifies the circumference of image display field 10a is formed 
in parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If the 
scan signal delay supplied to scanning-line 3a does not become a problem, the thing only with one side 
sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
drive circuit 101 may be arranged on both sides along the side of image display field 10a. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of image display field 10a is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the flow material 106 
for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
formed. And as shown in drawing 17 , the opposite substrate 20 with the almost same profile as the 
sealant 52 shown in drawing 1 6 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
[0121] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture 
signal, and supplies it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0122] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with the operation gestalt explained with 
reference to drawing 1 7 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode, and PDLC (Polymer 
Dispersed Liquid Crystal) mode, and the no MARI White mode / NOMA reeve rack mode, a polarization 
film, a phase contrast film, a polarizing plate, etc. are respectively arranged in a predetermined direction 
at the side in which the outgoing radiation light of the side in which the incident light of the opposite 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
[0123] Since the electro-optic device in the operation gestalt explained above is applied to a projector, 
the electro-optic device of three sheets will be respectively used as a light valve for RGB, and 
incidence of the light of each color respectively decomposed through the dichroic mirror for RGB color 
separation will be respectively carried out to each light valve as incident light. Therefore, with each 
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operation gestalt, the color filter is not prepared in the opposite substrate 20. However, the color filter 
of RGB may be formed in the predetermined field which counters pixel electrode 9a on the opposite 
substrate 20 with the protective coat. If it does in this way, the electro-optic device in each operation 
gestalt is applicable about the color electro-optic device of direct viewing types other than a projector, 
or a reflective mold. Moreover, a micro lens may be formed so that it may correspond 1 pixel on [ one ] 
the opposite substrate 20. Or it is also possible to form a color filter layer in the bottom of pixel 
electrode 9a which counters RGB on the TFT array substrate 10 by a color resist etc. If it does in this 
way, a bright electro-optic device is realizable by improving the condensing effectiveness of incident 
light. Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by 
depositing the interference layer to which the refractive index of many layers is different on the 
opposite substrate 20 again may be formed. According to this opposite substrate with a die clo IKKU 
filter, a brighter color electro-optic device is realizable. 

[0124] This invention is not restricted to the operation gestalt mentioned above, and can be suitably 
changed in the range which is not contrary to the summary or thought of invention which can be read in 
a claim and the whole specification, and the electro-optic device accompanied by such modification and 
its manufacture approach are also included in the technical range of this invention. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device of the 1st operation gestalt of this 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device of the 1st operation gestalt, the scanning line, a pixel electrode, etc. 
were formed adjoins each other. 

[Drawing 3] It is the A-A' sectional view of drawing 2 in the 1 st operation gestalt. 

[Drawing 4] It is the top view extracting and showing a lobe and a semi-conductor layer among drawing 
2 . 

[Drawing 5] It is the C-C sectional view of drawing 4 . 
[Drawing 6] It is the D-D' sectional view of drawing 4 . 

[Drawing 7] It is the sectional view of the part corresponding to the A-A' cross section of drawing 2 in 
the electro-optic device of the 2nd operation gestalt of this invention. 

[Drawing 8] It is the top view extracting and showing the lobe and semi-conductor layer in the 2nd 
operation gestalt. 

[Drawing 9] It is the C-C sectional view of drawing 8 . 
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[Drawing 10] It is the D-D T sectional view of drawing 8 . 

[Drawing 1 1] It is the sectional view of the part corresponding to the C-C cross section of drawing 8 in 
the electro-optic device of the 3rd operation gestalt of this invention. 

[Drawing 12] It is the sectional view of the part corresponding to the C-C cross section of drawing 8 in 
the electro-optic device of the 4th operation gestalt of this invention. 

[Drawing 13] It is the sectional view of the part corresponding to the C-C cross section of drawing 8 in 
the electro-optic device of the 5th operation gestalt of this invention. 

[Drawing 14] It is the top view extracting and showing the lobe and semi-conductor layer in various 
deformation gestalten. 

[Drawing 15] It is the top view showing the desirable size relation between the top light-shielding film in 
each operation gestalt, the envelopment section, and a bottom light-shielding film. 

[Drawing 1 6] It is the top view which looked at the TFT array substrate in the electro-optic device of an 

operation gestalt from the opposite substrate side with each component formed on it. 

[Drawing 1 7] It is the H-H' sectional view of drawing Iff . 

[Description of Notations] 

1a — Semi-conductor layer 

1a* — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulator layer 

3a — Scanning line 

3b — Envelopment section 

3c — Lobe 

6a — Data line 

9a — Pixel electrode 

1 0 — TFT array substrate 

11a — Bottom light-shielding film 

12 — Substrate insulator layer 

1 2cv(s) — Slot 

16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 
30 — TFT 

50 — Liquid crystal layer 

70 — Storage capacitance 

71 — Junction layer 
75 — Dielectric film 

81, 83, 85 — Contact hole 
300 — Capacity line 



[Translation done.] 
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HSU':: J: 9 » = h^-^?Lffi^cDMiat-*JJt5 

io [0017] z<DmmT*&: iftt&y h\ 

KVlliffl* t t>— ftlti tufBa ^^^ h*: 

[0 01 8 ] r<0±5t-«S^ir*l>« ? A' 
M7L^-S:^fcT^^^/P|S^ilR|— Boy- ^fttH" 

t o or 9 ] -'mtm (om-i mf\?>t¥mm<om<Dnmx> 

• [0 0 2 0]- r«3*«to'J:"jttfv Jt"RWJfnB01©/jN$ 
v ^T«3fc)tS LX8WE1- S 3fe3E«*©fiHaB-^ 

[0 0 2 1 ] 

»±» JfjfaT&^j&itt, (WlE^^^J$y4?'p,ffrls^2*i6] 
[o.o : 2!2] J:ii,tf, *^(i, Ste©fiie 

■*r6]*c^mLfc^m?iBSri^tf©xc ^**>v<m.*-, % 

.«*'<0lhfltll!:tt1Bi-5iJfW K ^y-r-- KS©*g-"ctt, 

5«^#e>tt5. - ; • .. - 
[0 0 2 3] ft, ■ailg|5^50f^Sg8tt ; •^fflafcgif 

[o o 2 4] : £©£a»«r-frf $•«*•?■*.• itriE^«g 
■ ;■. [ 0,0,2 5 ] z<ox 5\zm&^ft&.:*]fcm<vmtiiM%. 

so 5o «; , r-rKfc©*m*ttv-ag»ttic»a-UTv^T'i>j: 
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[0 0 2 6] ■r©3^ffi«Sr*ri-*tt« - e»*.;WEX*± 

3fcfflt*Hfc«|*.T*s?>, KTlB^mSUtt, *Ojfe*«lfc*J 
^TttBTflWtofcKfcSftfc LT^3 J; 5 LT t> £ 

[0027] r <D«t 5 fcdMti-nrft tm#)mr*i&M<n 

«|J^«U5WC.b*i/*:ffiMt*^TV^5. 
*t*>©^i^fc^t-S«»©*fc»LT*«lcjBv^3t 

[0 0 2 8] j§£W4, wJ©^Ui(BSSr^i-5tt«T»±» *iT 

5T«as*ffll*3Efc<i>tT*s5, tMB&tti«»4; iUlET 

mmytmzmm lt i >& v * sfe lt t> j; v \, 

[0 0 2 9] rci'^tWttitf, ifc&ftJiliaiEii© 
/h $ v >Tffi'tfS#)SI i ttftR i LTSH6*;5-3fe3fcilS©SH 

_ .[.0.0 3 o] ■«< i-©.J:5K:^ftfiS*Rfc*3a«i:*SS- 

[00 3 1 ] 1 m**¥iM©«!©*«T 

v\, ■ • ' ■ • ■■- 

[ oo 3.2 ] z<Dmmz,xfi(S^±mmtftmprmm% 
i^ji«ott*a»tTT«jiE3ti)!©.±aiTRit't--5ja 

Lfcft© 5 T«3S3fc«©Jtt*StitTfiH»lcASttiv : 
.: 5ri5^4r«*te*T*a;'*-.L-T\ T^JOvfcAffLfcft.; 

(BP *>, "M 9 ft 5 rtffiSjH3t*V.^»±#I 
[ 0(0 3 :3 ^^^feJ|2 ^ «^^gl^i|^l^l$r^ 
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^LTa-lSlEltS^fcffiEWKh.^^^^©^- l-« 
@ *r*tf t *Ki¥WWfcJlT«WB» 1 t 
2i£falcStf3#;»g|S£ ; frL, ¥ffiW£J?.TfMB?--r.* 

[•■0.0 3 4] 2 **3te#S*fcJ:i>fi, H* 

mffiSr - Hlcfe^ $ tufc^M h 7 Vv?^ 9 \Z X «9 ^-f y 

*SC^J:SK»S:tTJ!c3t5. "t LT, AJfttt^fflttt. '> 

14, ¥E«)»-l.T^-^^/v^^cd>feMIE^2*iR]fc0f3t 
E«-«»t^fe«0fK*lt53M6»*»?>T*K:0lSttlL*: 
^WSC^#-^S„ ^oT, **gBD^MLT^«>»citfT-r 

|t«fc*JV^T*«l*BJAtJ , ?!ta»fcJ:9, a«^ir*/v« 
• . [.0.0 3 5] : (Dte^.X&WoM 2 ««3t^Se«H: J: 

[0 0 3 6] *»MO.JB2m«3t^afi11©-IB*Tf4» 

• [oo a'7]-.r©«»lc.J:fttf,'«a»tKrt.*'<#«l 

• .- • • ' ••• >•• ■ 

, [Q,0 3 8]>*l^©^2lI)t^fOi<Di«-C 
3'T«a3tffltSr3Elcfl|?LT*s;9 » ■ mrtBS^ati&Bt*. 

Wi^t i>«t v\ . jr.. - ! VfjK^ j** . ,v. 
[ o o 3r 9 ]: r «p £ 5 ft^^Ki^^«^Mw.BEjil<6'> 
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[0 0 4 01 c: ©flM*-cfr, , T«M3te«Wu »«Ki»fe- 
100411 -©.t o^m^i-mi-i, T«*BI4r*a 

['0 0 4 2] *vVttro««-C'»4, ^FflHfttKM\ Ifei* 
W 

[ 0 0 4M] *3£W<D%i 2 «*3fc^«0*fe©IR*-C 

[004 5] -^©j:5 tcm&rtift. it&ftmmv£Mv> 
'bz^TMXxmhmyemk UT^fg-rs £«*©## 

. [004 6] ft, ■■iCjia^TfflaaetflttjfelElftfcSrSf • 
[0 04 7] 43B9J<Dft 1 Xtt* 2m«**3S«©«l© 

: -•«••* .-; . «•. 

[•<).0-4B]--r©«WIEJ:Htf,'«W*3&»?>**jteMI ■ 

• «r»»*wi^|gi:%5. : • .'J- P •••• a J t : . 

• -['0;0 4--9-Hr©tB«iett- ••WIE3taiRJlB:;-««tt© -- 

7if y.->y =i.i/j^^./ <c .r, 1< -miax3yi»v ■•*««■©*» 



/0 

[0 0 5 0] r©J:5fc*jfti-lxRr» fMMfcft>t>&S£ 

S. fife*, UUifltA»e>* 
5*£i&© 5 *>3gfl*fe©zK >«&tf^mt£©&: 

[0 0 5 1 ] *«9l©»3**Cft^1tW:±IEHUH$:# 

©y- K«®Sr#tf t^^spffi^fc^tMIEm 1 *f^i h 

[ 0 0 5 2] '*^M©B3S^?t^SfcJ;ti < tf s 

*/H»«d» fe* 2 2? ifij Jeff ^n^«B9f b . 

#4*©7t* s ; ^ ^ >Vffl$Jk *^m&m® Alt 
(9\ t *>aMH&teffiih-es Si. r.:-o|M»fc,.^-r 

[0-0 5 3M©ISS, *^PJ©^3««7t#^«iC«t 

[0 0 5 4'] ^; *3gK^tt±kt^:Bl.'«^7t#^e 
[ 0'0-5'5'] *36Mor»'± *«<WMfc«tt©?WB:* 

'.[b^5v6']c a.' -y.v i-R. 
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11 

[0057] (» i mmwm) i %w& 

X. Hia»feH3*#BR.LTlftW"#-*. Ull fix *»3t 

[0 0 5 8] El»C*5l>T, *£*7B*fc*5»t5*«% 

9a5r^^ ^^ftilJ^irSfcfecDTFT 3 Oi«c 
$ Jvc# 9: , WIMHW^Wft-* ti5f- 6 a IS tit 
TFT3 0©y- *te«&#J.jwl&$S £ *UT V > 5 . y"— ^ 
H6va»C».#.iitf1Stfl«#S 1.,- S 2, S nlt r. 

of- & m 6.a.m±KM ux: v^—ym^^-t^ a . 

5ttttAV v .'.*fe, ,TFT3 0CD#rt HCjfeSE*&3/ 

■3El»3 a-fc^/U^WfcjfeaEft^G-l^ -G2-, Gm . 

r ©«te*)W*T!PPJq-*-5 <fc ^fc*j*&*i/cv*3. .- 
m&Wfc&MiMi .TFT:3 0<D KW'f ytllWtSI. 
* J9 s * -f ' y * l/#m*X$> F T 3 0 

aA?Jb{M&$^5Hf4Jlflr*S'l; S2, SnSrgff . 

»j«*tufc*nftim« t ©iwc-3e»iiw«»$jx-<5. rafti 

vy— *!7>f.-K*— K-c*>*ufi; &mm<om, 

'>U / — ^ y— ^7 ^5- Kt?.fetUtf, ,^©^CD% 

fcB^fg-f-* s y — 9irZ><0*Vi<'1z.#>te.. a. 
[00.5 9;] H2IE*JV>T^ «SJft^I«)T.FT7V. 

^»«^^^.TO3^^»f&§h?T.v^55 r.- 
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^Mm 3 a a*Kg $ ixtfe «9 , 3 a ny- k m@ 

[0 0 6 1 ] 9^K< *HJfe^t?«, -*3El|3 a »i. El 

ft®, 1 a ' . Sr^tf .1 a OWH S: ^ y ■ i QH-f • 
2>J:5^, ^g-TFT 3 0©y— (0 2 4'#TFTCO 
TffiO) MKWyfiJ (B2f#TF-T-3 0©±fi!|) 

aHSB.3.-b*sjil9!*n-Ci^5. BP*>. *MMftm 
XitM^m.3 aW-gPdS, &H§B3 bt LTffilSl^tbT 

^El4d^|l!6Sr#RSLtC^i-:5. , 
[0 0.6 2] ^<D£oK; a ktf— ?&L6 a h 

3 a ©*»SB*S^— LT>ct(fi]ga»^Hfciii*^ 
^ 7f V^.OT,F T 3 0 astStf fjtL-Cl.^o 
[0 0 6 3] I2l2^U ! E!3iC^:i-<t .5fc, t«*l7 0 
(4, T F T 3 0 cDHSac K U^^fflSc l.rieJltmSf «*l 
9 a |::8Hft$;h.fc9X«&{RI&:l:tt$£ b-C©+,«S 7 

1 ®fenmwBmm.Mt L,tofi»3 o o^-gp 

[0 0,6 4-] -Mll-S OOli, .Mx.fJ^SXtt-&^Sr-^ 
fi«l3 ; O fi ptt > m^-fi, T-i. is) . Cr 

. (fDA) ; w.(^y^ry)-vT.a\.(^y^/v) . 

iMo.^u^.fy) » p : b.(») m<onm&&m<o 5 *> 

s„ flu ^*«3 0 o»4, «A.tf»«i4©.jiir-y vy = 

■\t&m>ht£$n-2;mki!>m%£frtL&mmm*&<>x 
[0.0.65]. *mm-.7 1 01J 7L fi^tgttw/K y v y = 

17 i.n, mmmummmmmt- vx<Dmm<om. ±m 

■ mytmt ux©^iii3 o-o t tf.t 3 ,0 tora^seg 

: a tT FT 3 0 (DfcSS K W leil: 4>»jftR 

. i-5,$6!6£#o 0 (au 7 i h.-®mm3 ook 

■ bffii$.vxi>±*\ 

[0 0 6 6] m§tM3 0 0 ttJPffiWfc^-C, *S^3 a 
:., KfioX^ h ?<(-&Rte#TfX& y> \ iT.FT 3 0 

5.fiBf*.H-2 t±Tl;^llii;T^& * LT> 0 2 4"^ 

s tmf^sf Utesati Bfcg;+«*'i«a @ 

vt/^SafeOio^ds^^T^^ tt^'t J: , 
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l o o 6 7 ] bi 2 %.nm 3 \CTjk-t x o k ; t f t t w 

&1& 1 0 _tfc*Stt* T F T 3 0©T«fctf:» TffllHftteBS 

[0 0 6 8] TtfttftBI 1 l a fi, mFi£©£a < ±fltt}fc 
«!©-0!IS:«*i-<5*«l : 3 0 0 fclW«fc, «*.»* . T . 

I 4 Ci,W ( Ta.M'o, P.b^©i§B*.£&JS©5 *> 
©'>fc< i fc-oSr&tN ^«->yf 

'5 0 ... 

[00 6 9] ^fc|§13»Ci3V^T. ^MMUb Lt©tft io 
S 7 l'it'M3' 0 0 t'©W^K«*ix<5«l*frBt7 5 
tt, 0iR»4'SIJp : 5~2 0 0"n-mSJCOJt«W#V^HTO' 

(High! Temperature Oxide) JUL LTO (Low' Temperat 
ure Oxide) IfOgfftv'y^^ fcS^ttg-ft^y ' • 

^vimM^ns, sa^»7 - osriii^$-&5« 

'[00 70 ] 3 0 0 f4, If^ttfii 9 a tfSgBg 

liLtlt TFT3 0SrK«-t : <5fc s «)©-!fe3!Eft*Sr3fe- ' 

«o3e*ffi«-ci ! j;vVu : »ftia«2-o©*HRi'mi2 i* 

1 a t'bV >T t> . ^©If til^ T F T 3 0 IC>5f L XI 

[00 7 il*PmtM9 ^Bf; •• t PiffiS '7 -1^*111- 5 i ' ' - 
i: i 5 % a i-^^ b *-;v.8-3XU ! 8 5 SrifrLT^*- • 
*Ila©5 ibiiiiggf K W V«« 1 e KHftftKSIt ' 

Jhtv<5„ EP-*,; *StJt»IB'-ctt; ■ f iBS 7 1 tt, ¥ ■ 

«**.7 0 <Dmmn,&m®mmm t 'Lxnm&Rttftw 
«xs t Lxv>m$z\£toz.x. mmmm 9 a ?: t f t 3 0 . 
^vimm- *anB**'^. r© 4 5 71* ■ 

5pJ^i-*vrf, SK8g|i8l^0il^tf 2 r-0 a-0'n"mSWEfc*< 
TWp5#WSr-o©-=»V>* F*->v'tiit5fi« 

[0 0i72] H-2&tfB3'K:#^T: % 'mft3te#S1itt, J 

a«ft»rtl*»2 0 : i:''«r»*.TV^«;-T"FTT-W*lS- ■ 
1 0 fit -'0iJx.f£5££«v #7 .*"y =" vS«4» - 

t- 

[0 0 7 3] El 3 fcjprfJ: 5 fc » T F T 7WSRl 0 so 



/4 

fctt, li*tt@9 a ^itfe^xxfc!?, -twiftijfcf*, 

7 ^V^^a^©g»f5t©iB|S]«!.ai6SJS$tvfcEf6jJK 1 6 
&1Stftt>tiX\i*2> a mmVM9 a fi^ij^tf, I TO (In 
dium Tin Oxide) JR«i?©aWi»-«ttlBIA»b*5. £fc 
Gfifltl- 6 ttMttf; TKy 5 KK*^©#BU«d»b* 

5." l : i ■ 

[0 0 7 4] te^s WlSlS«2 0KH4, -t©£ffi{;i?go 
T**|«n«ffi2 l fe^T*3 "9 , -5r©Tffi«t-tt, 5 tf 

ttfe^X^S. MfaW&2 1 fHm±t£. ITO^i'ffl 

[0 0 7 5 ] MfSiafe'2 OKtl, ttrT-*5Xtt>-h7W7' 
^©aEJtilSrKW'S-J: 5Ki;Tt>-J:v\ r© «fc 5 

3 0'0'tO!f-^i6 a t*(CS^*KS]*^2 0±©iS 

i©X'5'*Ml3*«2 0.±©a63tflttt; < t t>Alt 

'**S3t¥St1t©a«±#«:l5 r©i 
5 £#-i«i£4K<2 0 Ji©jg'3fcJRtt#* U< 14, 
X®Mm 3 0 0 t t j - ^H6-a'2:d>&ft« iK^S © rt M 
.'bttfti-g'J^ftgjA-t-s: itbfcJ; ');* *H6jStS2 o 
±©^»-J:t), «-H*©MP*Sr'(fiii>-5ii:*<, 

r. © 4 "5 *ai*»ja«a*ih# w±©»*^# fetu5 0 

[0 0 7 6] r. ©J; 5 Sxfc, Pi*«@-9 ait 

S« 1 0 ir^lSjS'te 2 0 t ©Mfctfv ®xE©->-/vWc 
'J:t» ! BB*ii/'fc«IWJ2*»*^K©^«l^4?*«eas» 
■A£tli'-m&m'5 0#»UtS*i/6.' KAJi'S'O'M:. Si* 

9 a ^^©mi^ispniP^^xv^iv^fli-cgaipDBi 1 

■6at/2\2fcJ:-l)W^©Emi*««:i5i, MI5 0 
(4, «fc tf-axtt*«H©*^x -f ^ « A%»§- b 
fc»[**ie>.ft5. v—.^#»4, TFT7K1R1 OS 
tfSt|S]S«2 0 §r-?-tvPj©iliaT-fl£!9-a-t?-&S/cfc©, 

5 ;- 4 Pfa6*M©EKSr'0f Jfelli i*5-*i»©^ 9 ^7 7 ^ 

■ v<r4*v xMf? x t-- x^© ^ ^ v-^tmm^ * V > 

. 5.- ' - 
[0 0 7 7]:'.]Efc,- M^^^ 5(fy^T-FT3 0©T 
lc (4, T««6|HKi 2^^P>^T^5i T**ft«Kl 
2 f4v 'rr«js*B! 1 I- a /&»£>T F T 3iO-«rAMIUki-S 

■««6©'tt,'; f F T7W £ttT-0 ©^ffit'^$ r 
, TFTT^SSl 0 ©*ffi©flf«fB*fc*Jlt 

F T 3io ©^©^fc^Kit^SteSr^'S'v- • 
(•0^7 &] J El 3-^*51 SXV WJH^^^^^-ffl TFT 
.3 0 (4; LD>Dj (Lightly Doped Drain).'. Wjk& fc UT 
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15 

a' , M»3ai¥t*ilai^i;t5y-F* 
tMRSr-$tftbWR2 . 1 a flM6i»£y— *SS« 

-1 b&t#S«£ KW c , !&9lflcJ| 1 a (DiS5S, 

[0 0 7 9] *S»3a±Cft, SISy-^H 
^fflCSa^** h*— A-8 l&tfiS^ FW 
1 e^JIDSaV*? K^—^S 3 M?L$ixfcJB. 

[0 0 8 0] JR 1 JIM&1HR4 1 -hfcttfJHUB 7 1 
S*i£3 0 O&Mrfi&tiXjsV rtvbcD±{c(i, iSS 

[008 11-N, *ms»iiT?tt:, ■ * 1 era«fe^4 1 

icttUXfi, 1 0 0 O'CcD^Srtf 5riJ;:49. *m 
&m 1 a *»;feaH* 3 a SrlftdH- 5 *° V 'S V => >"J«»c:&A 

«M 4 2 tttt, ^ <D 4 5 fci&SfcSrfTfr * k > - 1 1- 

•SrB15J:5tw-UTt>.J:V>. 
[Q 0 8 2] )R2'-Jini6tHR4 2±^ttr f ->5'«S6 a 

3 V*? h*— A 8 5*S^$HfcB3SK*fe»)K4 3 
3&s?gj«£ii/t^5.- iBlf?m®9-a»i, r©4 5 

3 m mMytn 4 -3 <o is »* e> *xt t ^ 5 . 

. [.0..0.8 3] *3t«l»Ml , CI±<l*|E*:H*»c*bfcJ:5fc.: 

attttt 9-a (ormm: iMfctirs JWMMW4f3 ©at 

•S) .fc*Stt*f f -**6-a J $>*aER3 afc»-ofc«*jEfc. 
«2S*s*C5:«?«ri »3SI?3«fei^lR4 3 .©*iE 
«iSi-'5r.i:1?igfB.L;TV>5« .0!l*.fi, CMP. (Chemic 
al'Mechanical Polishing) *&3S?T?ffiIf Z b \Z 4 
t) , > f4#BI S O G (Spin On Glass) V>T ¥ £> 
^J*f.«C t'-e®fD bTV'5. r©4.5fcl2«U 

SSfprT-S i t Id J: *> % Sil&toUiliS^fcjEB 
Efa*&^©®te^&«rlB;i*T?#5i ffiU r©4 5»c. 

ft 3 mmmum4 3 t vsfctea fcft*. -ex «>■ 

JP*.T,'TFTTV"<*«l-.0.f..TiSlMWIl.-2, Jgl < 
SMftfiMK 4 1 X tfSS 2 S RfelHR 4 2 © 5 < t 
ofcJtSr-iBlo-C; .^r-^ilft 6 a tfOEll^T F T 3 - 

o m Srsibiitf.r t 4 v w-mt^m&n otti^. . 

[0084] *.fc v 121 6;&.*HB LT, .rfcjfc b*£. • 

4m^#'iie^^^itfe»f5;^*^:-a^sia.^t 
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mx-hK), 0 5H:, @4©C-C ©rffilUT**) 5 » El 6 

»4, 04©d-d' *fSEi-efc5o .flk bis atria 6 
#v*-cr*. ^-ji^ssttsriaffii-eBMt^rffiJtee*©* 

[0085] Ei4^bEi6 fc^-t-j: mmMMm 

•C»4, ¥ffiW^*-C^ir^-'V««l a' 3 a 

fcfc v oT^ffiil^:f't^tu^<BB'r»cibMt5*SiiS3 a w 

HTLfiflitt (EP*>. h^-zVS 3 St/ 8 1 

■?L*nfc«*) ^§r-atf^*ffSl a^fls^Sffli-?) 
4 5 tc-gjHSB 3 b^MISStbTl^, 
[0 0 8 6] XK X H5Rt5H.6.fc^i-J:5^ *Nlflc 

JS l. *.<r>±M\c\S.^ M^(Ota<m^M3 o oS0f-^ 

«ia" ©Tffiytv»4. TttiaatiBii 1 a*s«jfis*b-cv> 

Iglla iiffiWjtUiOMfciMK** 1 a 

*e(4; ^^jii a \z.mimrz>w>&cmx\ *<» 
- wi^, l ad\b <om mvmimm^is $ t, 

J,o^ffl$B 3 b tc: 4 9 v ^-Ttb^^^ (cM^ bfc^L 1 }c 

[oo88] i mt^ifi-ettwij:, *— a« 

^fttmi.i a'^in^t, -jiwcat^aitt-^ 

•f-V>=>^^^ hjJs-^8 iat/8 3#35lC*JJt5ffi)t14 

(•*-A-IWLI«(t4»t. a tlH 

-tSlc^$tvTV^©T% ¥iiWfcjtr4|M»ff« 1 a 

[z&Mftmm \,tzmt\z&\,^x^mK&imw<o&mu 

3 b \z 4 9 ^^Jg 1 a ©JDHSr® 5 d £ 2 5 T'# 5 0 
[ 0 0 8 9] r w-T?*JB 1 ^^fl8T*»4 x : HI 2&XTW 3 
^*Lfc*D < #WlE3t«fc , J: C T.FT 3 0 {cMi-^il* 
•«r±T*»b1fteoTV^-OT?, *»3 a l^agCS b 

AW*»4, &lE«l>T»»*Waib7Jti-a^ 
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fiBSHSo «ot,'TFT3 0<D±Tfc-#*SfeteIJifcll 

i (meatus) nftftuiscDT-, *n«s»M8©*i<» 

[00 9 0] «(cl|2l6»^Ufc1«^^*JU^T, 
■ b 1 4 d> o fc t tf „ M » ©ft L 1 f4 . Wffi® 

S7.O03rtffit?KM^HT^#:S 1 a iCglJjg-r^ro 

[0 0 9 1 ] -EJLkHI4 HB6 £#J» UTtftsj L7t <fc 5 

M 9 3t <t 5 >JJiflB4*#TKi *> o T t> % V - 
? WM<Di&i&'£ fltct- F T 3 0 l£«fc 5 PlUf H@ 9 a £ & 

[00 92] Jq*T*£*»«-eH\ ■ £Bg|5 3blt ± 
&%k3 a £HHB»»fe-HW&fcfc3©-T», SHS53 b £ 

[0 0 93] £t±«9§ Ufc*HJ6#flB-C*±, ■aiagB 
•MRt^K w-W!.^fl«|.©PictefcfifflS5-3,'b:.Si^i^& r t *5 

" £ ^^VJt^t-o^H^ 3 b w *t-tf\Jr v<s • 

[oo94] ji\zsi±.wiw ^tcmmmmx-ii, wm*4 

?f^«TPT 3 Of*, U< 1403 (-^ Ufc* 5 
te'UDDfcjtfcttoi^ «J*C/^.*««i;bRl«£* 

^fiXf* ®§{i*-f yf^fflTF T 3- 0 ©^- h®g • 40 
y 1 d»tfW»« K W l e M • 

i 5 fc^^/wy- hftvHO yy^y- kjw±-ctf; y •«. 

•©^a©■y•^^mMc^Klh^#,ijg-7^©m^^^4r<g:® , - •• 

• [ o-o--9-5:i^ rnvwrnm- 1 *!*-; **&w<m 2 • 
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i^^tc%imMmmv>m-&tmmx'hz> 0 07*4, m 
2|l^g^flg^cfc^^•|2l2coA-A , -(WEEi'-efe 5 , ms 

tt, -&H«'3 b J Sr:^tf**^3 agp^Sr, 1 
a (H^JtoKlW-f 1 ) Mtl ; 2c v (B^MftT^ 

C-C WfteBlTf&O, mi'Ott, BS^DWD' »fffi 

Ht?** 0 " i«rlH7; E19St^El'i OKfev^Tfi, #S 

[ 0 0 9 6] Bl Tfrbmi 0 te^-f-i 5 IC, ^ifelftUt 
8H 2 c vjP»&*bT*5D; ^1'2'c v'rtlc, : jfe3lE*l3 

[ 0 0'9 7] {fo X»2 'Xlk^ttK: itttf % *fcffiffi 3 a 

fc?§ma5 3 c Sr-^tf^-e; ^^^>i^gJgcl a-' Rffto 
PS^l^cSr, SfflgB 3 a ^Jp^T^tti'lfS 3 c fc «t 9 

[^0 0 9 8 ] J; •J'Atttttett, El 9 ir^-TJ; 5 Jd N 
L 3iiW^1t^^y^,<6r^iX -imfeM* a Id 

HHt'fc, mi'O fc'^tri: "'5 fw, #4-»to3tL"5^384Lfc 
«Ate't, *<D-nte- i^JSl-a l£Slftir.Sfl«»Nr 

[0 09 9) *itn2mtteKmc£titsi 9stu»3 c & 

lot* ic; -fa? y %y : => ^IK^ IrflrtrSw'i **** 
'3 : a-,R^.©^ll»3 b? *»riPT*i,fi, ^att3 c Sr 

>■ [ Ofi^ o,] m xsX\ w-2 mmmmsmmm 3 c 

ill- affcttiife U-t-V n/jj-V v r©'fc fc'v >vp.«ag3t» 1 1 
aK:»tx,:-;SH»3 b '. mwKix^mm^c^wnfx 
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^ziK £2B£B3b' *wmLx. js*M*fc:ittfs*» r©fc©. ±<Ha»p>©#«>©3teL7n, m%mz2 

UXfc-ti/V Z.<D£b\zffij&-t5b, Sl»iS4v^« £|©©ftL-8 tt, #y 3»^3 1 X 9'>fc< 1 1> 

thfriik^Hff. *s«i3a©*w««tt5 [oiio] fe^xm4nmtemz±ti^ mmm*b 

[0 10 2] ffl,.»2H*JlS»fc*5^-C, ^B^b' ««Sr»if«:T$*5r.i«S<» ^fflg|53c' £tf£lffl 

[01 O 3].&fc v ^2HJ£^t-*5V>T, •£,fflgP3 io ^^5®-efSi3 a ©TuKSfiSi LX#Jfl3X#5. 

b-.'.^THMMMli 2±fc£Wi--*J:5fcW*b;lvCV* fib, TUMBfciH l a Sr*fi*ftfflt*»fefltJ*-t-5 r i: fc^T 

Tifelfei^S 1 .2-h»^tB*i* t-T*fi*6^^ 1 2 © HBXfcSo j£3£i&3 a Sr&JSE&i LXfc «fc</\, 

*ffiii? tT#j/c(t.o^m^^L-Tt<t</\ mii, [oiiii msnteBWdw^ *&w<Dm5mm 

££lft.3 iWjW-SliO^^K^^^rtfflWa b " »ttfc#l*3*$Kft*3!«fco^X» EI 1 3 5r#fiS LT 

£5 o , [0 1 1 2] #5£ffi&tRt±, *S«l3.a^#Jf^b 

..[o.io4] (3g3HJS^fS) act, #»w©#3iett ±»vtcm3mmMmkm^<0: tnmnm 

Mm\z&\tzn%m&&fflz<>^X . ffl.l l &&!&L>X $Kov>Xfi»3?lifc^j&©^ : £-i IH«t?&5 0 i«JA 

|ftWi^5....B|-l-ltt; •08©C-C , .-Wfffi»v*l"rt?"t*Sft 20 frWfcfl, .j£36H3 a (4, f — Vmmk LX#6tiL#3 

[o i o 5).m3mmmm^ .rm^mmi 2fc»e>*t. t>a«S6f 5**tt®jKy vy =1^03 4 *asc©«fc« 

fc»1.2 c v' -OfltttfSflK s'*36i»3 a©^ttSg|53 '. i^tlT^S. ^©fc«)#{C, ±<j»>fe©:$©©3fc9 

c • (Dftffi&Twmytm 1 1 a K^Lxv^st, t ~>y=^3 4»cfc t tgs^^ssnx 

■m ! l f «:#«tJ6-ivcv.'»&Ai*», ±»Ut»2 3«ftJIS- [0 113] «oX#5^iaBS*«fc.fc*ui, WS^fe ' 

-a-tp)«xfe5. • ■: i ,.■ ,v. , > ; .ate if <ft.T.**5 c .t «a* . &mms c 

[oi:o6i^ox^3iwiia^ it^mm 3° n3b\z&Qmftm&kn#>z>2h&*!mkteZo ft. 

se«i©/j^tsT«»-i-i-'a' :! k-mntm'k'v-xmm-r - • *msmMm*fcts^^i?mitxM 1 rvii; *«ir 

5*3£i»3 a ©*{*gBi©PBl©^P B ^(4, ^tUgPS c ' 3©t?*2E& 3 a ©TCSIEi^i: LXflJfflX^ 5<, 

^©sim©f! fc\ :*m#m l a * Kitmmm • • 5 . 

ix*.-w©fc*; V>-f*l>*»©*rtlfc«»-^«Jtft©*fci [0,1 14] ft, ■±SEUfcigl*»fe.*3*«0glfifc*5V> 

^L-C^t-K^ii*ttlg^#bHS„ • • rct>\ 3*-* fcv ^-hWEi L 

[410 7] .ft, «3*li0K«-ef±t 7«ffi*ll 1 a T«l6Ut5^®14©^JS^b«^UTtJ:V\ 

*«8!)&»b45.©?e*aB»3 a©7Cftia^t UTfiJ- [Oil 5']' ^»-,*3SW©^^«i»-o 

ffl-e^5. fiU-T«*3till l»tr«MI*»b«J*1- -v^-Hl 4*#IBL-CWWi-5.-ii^01 4 

5r'i.iWfc*s; .' • • "' . *> • (a) (b) . (c) \.»td)- > («) RXf (f) « 

[01:08] 4HlJBi) *^BJ©^4^Jit 3C»»»C*Slt«€lffltt3 bSr-&tr*3SH3 att 

• MmK&vz&%yt¥mmz^x.. eh 2&&mvx ^sr, ^^l a-^Ei^^ia^^ -t^ic^u-c 

KW+'Si't-H 1 2fi; El8©C-c: ftifBJc^-rs<@ ^i-^PSEI-CfcSo ' - ^ ■■: 

- j9ffc*5»*SS*4 H«£««S©WfiBE|-Ci!>-«i :V-.- . [Oil 6'-] *»»»te*SWTrt±» El'li4 (a) , 

• [-CKIVO^] »4|OSj»»tt^«B»3-a*s#Jlitd>6> ■*• t "■ (b:) \ .(c).W ■ <-d)r.'te*:**i:J:-5 te;.-'fiH»3' 

±*bfe« 3 i *K; « : b-ttv •-.X«^|| i ©jBWA 5 ^»t ; X-*J 9-, ^ffi^l-A-C^i 

.^}Crov^X«3lWSM^©^i: Rt^Ofc^J: 9 r£fc^#«rl-*a»$£Sp UX.V ^-V\ '-K©to«©«^o'-. 
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[ 0 1 1 7 ] £fc, HI 1 4 ■ ( e ) \Z.7f^-^Mm<T> 4 5 
fc, Si 4 (d) O^NVflcJIl a©*g4 9$fcV^V** 

h *-/V8 8 3lCft;iT, 1 a Hl*@4 9 

t>j£t>3V^^ h*— /H 8-1RT51 8'3 SrMJLbTt, 
4V\> BP*>, r (Di 5 1 a J: 9 tHi£© = 

99 h*-/H 8 1SV1 8 3\z£^Xh, SK^SMfc 
« 1 a tf-^i6 a&tffiRtA 7 1 £&»ttTOB-C*> 

3 0 r.©fllj£K:4;h<fi, -^^9 9 K*— /n 8 i&im io 
El i 4 ( f ) \^ttmmM<r>Z. $te; r.©4 5 ft 

■±^t£^99 h*— /H 8 l&tf 1 8 3^^JL^tvS 
.fg«fc*5V>T¥-^e 1 a l^litSJtSSB 2 8 1&152 8 3 £ 
^*!S:tt34 ^kibTt^vS, *fc : , 014 (e) SO 5 , 
(f) fc-fev^C't, ••JSH£Btf«j&»cLTt>4v\, * 

2cv5rMbtt)J:^.'' ' • '•. '- 20 

I o r i -8 ] ffiju±jm ufci r ^s immmmiz 

*JV>Tf±,H115 (a) '^-r«t ; 5(-> : ¥ffiWI-LT, • 

*JKW:\ #©TttW:)fcil 1 la J;!) < J. 

oTIDtll" 1 a fi-Sfflgfl 3 .b 4 O fcttHi^t^ffl 
#$r*bV\ #V*tt, ^±^,PJL/c^3^fe^5|lliM ' : 

•«^vN-crtt, ;0i-5 (b v ) K^-r-xo^ w-mmzfi 

TMfcJg 1 1 a " J: 9 J.oT«3tffi 1 so 

l a ' tt&fflffl sis- J:-9i>«l»3J5i«* v'^w«s#* uv\ 
4 5 KmasttUX: ±#2».bAMb;Ot©5 *>, ± ■ ■ 

wm%fgk<Dm*&vxTiMmftm r 1 a x» 1 1 a ■ © 

TflWKfcKl-'l'aXttfl 1 a."'"l±fiffltt-3 b 4 9 t> 
(WW*** ^o-C,-."T**»feAJM btcft© 5 *>, T«» 
#181 1 1 a Xf± 1 1 a ''..©»£& tt.T£2Bas 3 b f^Att 
-t:5^Sr«B^{SM-C#5. -t'UT, T^fcAttbfc • ■ 
3t©5*>» TWajtJKl 1 aXlil ; l a" ©J&Sr&ttT 40 

-5rtBBKl*3t*VM4#fiSlt3t) t 4wO^Tf4;' £H§B3 
b(d4 9{S^T?t5o •>.*• •-■-» 

'loi. if 9-] : mss.nt^mm<o^mm w±<dx o k. 

«r|2l 16RTfm 1..7 3r#HS bTStWir*. 6 n 

»4„ T FT7 WIS ii'O Sr?t«>±t»fiaSfbfc«-«|j*: ' .. 
M^^tc^MXK^ 0''©<Ha» 9, . - 
17 «t s -H 1. 6 ©H — H' •EUfffiEl-efeSo - v : V * 

[ 0 1 2^0 ] 0-1. 6 \tj3\, >T; >Tt F T-T U^ Stg 1- 0 © so 
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±.\Ztt,. v— A4T5 2&*:<DWte?^xmtbHXi$ 

9, -tortw-^bT^H^^fs^i o a <omm* 
miz-rz>mut ^xomntms 3&mvt>tix\,^z> 0 > 

*mi£.94 5 V^T^^-t-5Cli:tc4 9 7 ? -^IS6 a £r 
IHtti" if 5 — ^HftWibigiSl 0 1 &tmA>ls]tt&iKfflr?- 
1 0 2#TFT7WISl 0©— j22»Cfe v o-CR»tbix 
T*3 9; -£3£»3 a fc*aE«-g-Srfllffe*W 5 V^T?^ 
i"5 S <!; IC4 9 *36i^ 3 a Sr^Sbi-5^«llE»!lIi« 1 

0 4^5, r©— &fc|*^5 2iafc'»oTKttb;h,T^ 
5o *Si^3 afc«|&$ixS7feaEfll-gil3856S|HJHIC«:fc 
ftl/vco^ fefjf, ^EflUnkBtt'l. ^ 0 ! 4 f4>tffl!Jfc»tX* t, & 

ir^i'»±B5*^t>'Scv\ ; *fc,:'f*--.^jftWl(iiHlK l o 

1 SrPtfgt^^ 10 a ©ffltrft^T^ajfcia^J LT t> 
4Vv„ ItTFT7KSSrC — ia»df± v ISA 
a^ffl^ 10 a ©MfflUiCfSIt fertfe-jfe^SgKHIK 1 0 

S 0 *fffi]S^2 o ©a— ^©>>/«e'<!i t, i % 

Ff(C*5^T»4, T F T^'l>-f -WSsL 1 0 iMl^StR 2 0 t 

HTV^o -t-UT, Bll'742^i".5-^-B|l! - -6fc^b 
fc*>-/l4*5'2 tf5l?IH : D^f$I5Sr^fD"^f6jStS2 
U*S-M*5 2^4 9 TFTT^WSSl:0'irgl*$tb 

[0 12*1] ^•TFT7WSS>1.0'±tl±i rtufc 
©x— ^^lEibESI l o l , jfeSiUlgSilHlgS l o 4^(c 

[ 0 1 2'2]:&±B.ld>bBTl 7 Sr#fi8 bTtftPJ b^H 

Kl.04$TFT7 WIfil 0©±JcK:«tS^^9 
WjfctfTAB-"' (Tape Automated bonding) S^±.{C 

£*iitmW}ffiL Sri f5 s >t f t r y-i mm 1 o ©js 

2 0 ©Sttft^Attt-SM&tf T FTTKlt 1 0 © 
a«»*m»ir5flifctt«-*- 4 "_«*.r*, "FN 1 (Twisted 
Nematic) i-*— K, V A ' (Vertically Aligned) ' ^ — 

Ki "P Di C (Polymer Dispersed Liquid 'Crystal)^— 

. -^y -y^y^*- k©sij(^d:t;' 'fi^^w, & 

[ 0 1 2i3 ] £JlJ£ttWiUfcSaii»lfiJC-*Jlt*tt-»3t^ig 

•: am v&xpizmmrim&kto £}*©«*## 
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M*mtt9^-l::»lft-t-6BfJ6«*fcR,GB© 
#7-7^/v*£^tf>^JSii*^ MIOSIS 2 0_hfc 
»»UTt>J:V\ Z<p£.oK1-tlt£, /pv?^>^ 

i« 2 o ±fc l MM i'p^i'fS't" 5 <t 5 fc^W > o vyX 
Sr^UTfc iy.V Mi, TFT7Wlfil.0± 

"c# 9-7 -f /v#M%WfkirZ> z. t ^Tg&.s^.- © 

■ h X\ %<n>4&*% U$ UT, R G lli'#9ftJt^^ 
•y^7^/v^S:^t>Tt)«tV\ t V> &j y 
9 7 4 i\>9 f+ # »fia&Klc <fcH^ J; 9 K 5 v 

[0124] #3PJfi; :> ±3£LfcHlfe7l2$KfiB kft* t> 

[121 1 ] *38W©!& 1 IIM^^rom^^p^^^t^ 
[02] 151 ^^«B<o««^lil^ifc»?IV-^ ' ' 

<omm&Tz>®.&.<Dmmm<o¥Emx'&& : : "*• 
[0 3] jb 1 9Ht»ttK:«»if shu^aj-a; wash-? 

¥ffiia-cfc3o 

[05] 04coc-c Sfffiig-efcio 

[06] 04OD-D' #rffi0-T?fc5 o 
[0 7] ^M^».2 3llfi^«0««*^iSlBJ-*5lt5 
0 2OA-A* B»ffilc:»lS-r5<Hi5f©ISrffiia-e*)S 0 
[08] »2*lfc»MSt*Jlt5^m»i****i:S:S[ 

[09] 08cdc-c > mmm-ehZo 
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[0i 5]'*ii*»*fc*»t5±«Jt*ffli. ^Hass^ 

['0 1 6 5TFT7V 
[01 7] 01 6 OH — H* Bfffip-CfcSo 
1 a'.-ft^» 

1 b-fefifiy-^« 
i c-'«iKKy« 
i d-iMyr^W 

3 a •'••*3t*l 
3 b-fiB» 

3 c : -??m$B 

6 a -7 f — #JSi 
9 a'—Sf*'l8fii 
l,0v'TE-T.7.MSS 



30 



40 




i e-Mmm' v . 



2-1; 

2 2- 

3 0- 
5 

7 0 • 
7 1 - 

7 5- 

8 1, 
3 0 0 



• - •»■ - 



TFT 



8 3, 8 5- = ^^^ 



t# Bfl 2002-21 S064 (P2002-21 5064A) 



(14) 



[Ull ] 



11212] 




[|213] 



A' 



A N. ..N-N 



y__^y^ £ L t / \ t t t t * t r -: s ; : : >:{: —43 



1<T lb 



83 f 



■ /jo /-m ♦ 



7- 



11a 



—20 

-r-50 

' -1 6. : 



-42 
-75 
'41 

-1 2 



30 



KU5t. 



i f 



[017] 




ft ffl 2002-215064 (P v 200'2-21 5064A) 



(15) 



[1214] 
83 



ffi 

I ! 

i r 

i i 

i i 

i i 



la 

-3b 



3a 



la' 



3 b- 



! I 



i i 
i i 
its* 



-3 b 



81 



[06] 



[0 5] ■ 



• _ ' _ y — T »>s 



c 

-9'a. 




-43 
-42 



^75 



■■■■■■■■■■■■■■■-na 



-1 6v 





_ .... • .•.' ,» - ; - 



[07] 



da 



^-T _____ ^ _____ _ _ _ _ , iTiii w m. T iT i ■«. ~ i ■ 'W^T TTrriT' T ' r i i?i yr -i T .. . ~ . T- . ~ . -~ - .T i . r 

;~i«i *» i f1 i P » ■in .PIT*'!' T n BiWOi W ^i W i T .-»■** _n.n JT.Vt_^^i___ i _ 1.1.1 mn^tYt^CTtw i^^y ...W;.: jRSXSBSSB 

£<^<W70 /77P77777^ fl ^^S^V 300 __ ! i — ____ ' 



,12cv- 



3 b' 20 



83 







✓-3b 



















in 



^A^n-Atj^^^m^^ ////)(//■/// 



-20.:. 
-2! 



^22'/ 



60* - 



-42 
-75 
-41 

-12 

-10 




m 2002-21 5064 (P2002-21 5064A) 



(16) 




'[011] 

; [12112] 




•i 



ft m 2002-21 5064 (P2t)02-21 5064A) 



(17) 



[014] imis] 




F $ — A 2H092 JA25 JA34 JA37 JA41 JA46 

JB22 JB31 JB51 JB61 KB13 
NA01 NA22 PA01 PA02 PA04 
PA08 PA09 

5C094 AA10 AA31 BA03 BA43 CA19 
DA14 EA04 EA07 ED15 

5F110 AA30 BB01 CC02 DD02 DD03 
DD05 EE09 EE28 EE37 HM15 
HM19 NN44 NN45 NN46 NN48 
QQ11 



. 4 IV 



mm 2002-215064 
[^aSjiJl *&ffife*l 7ft©:2 0ft)IKJ:5ll|jEO»* 

[ s t'^asu] as '• 

[^M0l r 2OO2^ (2 0 0 2) 7)33 10 
[ttj$##] *t#6S2 0 0 1 - 1 4 3 5 3 
[I'ffB].2004f (2004) 12)3240 

G09F 9/30 • 
G02F 1/1368 
H01L 29/786 
[F I ] 
G09F 9/30 338 
G09F 9/30 349 C 

G02F . 1/136 500 ' ■ - ; ' ; 

H01L 29/78 612 C 
H01L 29/78 619 B 

[SffiBl 2004f (20 04) 1A22B 

[iiEMtSI*] Mit<o«i . . . 

i 

• • ' *'»■ '. w. -L . 'i , 

i ■ > . * t • . • 

■[P»#*l].. • . : • 

[W*92] 



B*ill#if jf (JP) 
B*'S!|#ftff.(JP) 
B*S4#frlT (JP) 

_ B*B$#S<FrrtdP) 

Mia^lft:®© y-^^cp-gu^t/ k w ^fti^-sui**. ; = ^ i»**-/uHi?t»Wi: snf-lfT (JP) 
iE«©m*3t*jat. B^Bi*tt.jt(jp) 

[!S*54] . 10-1 97897 

1l512y-*£gi$&tFf{IiEKW^OT$cD5 V>fc< £t>— *(is tulE^v^^ H*-/i^:flJii$£;-g!ft|if!2go2^lS8360 
jM***©** |R|-W!:»j«StbTv^ r £ SrflMRif 3 K:1E*©*ft3t^36«. • 2002-21 5064 

[IS*3S5] • ; 

[»**8] 

Hl**i 0] " ' i ' • 

1 ] 

s«±fc, . • ; «''■.■ 

mmmMt. ■ ! 

[SWfSi2] ' •' * • : -wv ••..>..•■ 

gs 1 1 «cffi&©m3S3fc#iastE. ' •'• - ■ i y - • •' • " - ■■ " : •• 

■ • ' • ■ . ; . 7- ■ ■ . -. ;., ; ' v -. i: ■ . » ■ 

K 'I 



a*mft&ff (JP) 
m*mft&& (JP) 

B *S««FJt-(JP) 
B*Sf*WJt(JP) 



(3) 

■ [l**5r-i:4]. r ■ B*S«»Jt(JP) 

.. ftHfl 2002-1 58360 

[^.*$,15] ftgf) 2002-21 5064 

I»*qii6i 

lt*Jl.7l. . 

^f-^^i', -.< • ■ • •• 

18] - 



h7y^K.,.' ..: : ■ V- .... . • ..• '. . .... 

nmm b g * <o^gnfc»otfrtB».^^/v««k:.y'- hlt>«fefe± bTMiaisaa ^tv^iffi^tc b.t*mb« i £ih] 

[#*M*jE3] ' 

[*tJE#**B£-] 0 00 9' • . ■ 

.. ....... 

. Hij£art*]; 4lI -. , .... • •■ .... 

.- .•:>'/..' ■•• ]$'■'.:•'■><..■ '■ ' •. • ■ -: . \ '■ , .'• ' ..'< . :-.:-r-'-', •• ' '• . f 

[p,p r q ; S.].. v >....!<;;..;,.,• ; ... •«•,-.-.: r . • 



B*sm*it (jp) 
B*au#*it (jp) 

B*Bftftff (JP) 
B*Sf#ftlf (JP) 



• ■« • ■ (4) 

[ffijE^e^jg*] 13*8* . *#B1¥10-197897 

[IfiEM^^S^] 00 10 ft (18 2002- 158360 

[*tE#*fc] ^ m 2002-21 5064 

[0010] 

[ffijE*f*»i£i] ^*ffl* 
B«] 0 0 3 3 

[0 0 3 31 ■ ■ :. • . ■■ 

[Me^shs^] mmm ' ■■■■•■**•<>■■ j , 

[»iE*f*3SB«] 00 3 4 - * • .. : 

MtjE#fc] *JS • • . • . . • . '.. .;• • •'.!•.• ; ■ ^. i . .■ . 

: ; - ; i 

[0034] !.i,.";v : ■.• '." •; 

• • • •'• : '-'i ' "• ....'>.':_:•'. v.- ;; i : ::;'.•-•/ ' ; 

'.-.'«•• ■" • • ■ : - •• • .'• -)■••'• '■ ' : -.'"> : i ■■ ' ... iO.. :>J{"' ■ • 1 

f, : 



B^mmfifr (jp) 

B*gftftfr(JP) 
B*@mf Jf (JP) 



•V. 

(5) 



B*B4Sft it (jp)'--~ 



'•[MaE*t ! *«S^] 00 3 6 
[«IE27j£] 



JO 



BSSftftlf (JP) 

a^smtfMJP) 
a#sm*jT (JP) 

4# 13 ¥10-1 97897 



4# 632002-158360 



1# §32002-215064 



[00 3 6] 



WtjE*ih*JSB4&] 0040 
[0 0 4 0] 

[«E>ft^35eiS] 00 4 2 
[0 0 4 2] 

0 0 5 1 

[0 0 5 1] 

t J »i^^TBa6<){-ETluiEmi*(fili:^Mi- ; 5^2*'[Rjlc:5iU5? ) ^i^t x Tfi^tejLTffliE^^^^bftlfE 

[ttaE*i-«l#«£] BJ*IB# 
Hf3E*t**B45] 0 0 5 2 

[MlEOrtS] 



[0 0 5 2] 



(6) 



B*@m*ir(jp) 
a*mm*fT (jp) 



i5 0 ' " 



^B^B^Hjff (Jp) 

B^m^ff (jp) 

• 10-M 97897 

*#§S2002 : 1 58360 
<t#HB 2002-215064 



J 1 



-• '.;.*t> v -i. 



I • • . C : ' 
• ' { t * . 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
(l3 / REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




